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Information contained herein is 
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AC-DC Driver / LM2453 / 

Monolithic Triple 5.5 nS CRT Driver /With Integrated Clamp and G1 
Blanking / 

This is the Preliminary Product Requirements Specification for the ACDC driver. It is not 
a datasheet: the parameters defined in this document specify the design target value 
for critical performance attributes of the device, and the range of acceptable deviation 
from this target that will not affect the Product Business Case. Any parameter falling 
outside of the range specified should be/reviewed against the targeted application and 
market, in order to ensure that the business case is still valid. 



Integrated active clamp circuit / ^ 
Integrated Vertical blank G1 drive/circuit 

Video-plex™ interface to LM1253 OSD Pre-amp for low complexity / high integration 
applications / 

Single HV supply (80v) - self -generating 120v boost supply 
External System voltage reference 



5.5ns low power driver (similar to Lm2415) 



FEATURES: 
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1.0 Gen ral Descripti 

The ACDC driver is an integrated high voltage triple CRT driver circuit designed for use 
in color monitor applications.- The IC contains three high/gain, differential input, high 
input impedance, wide band amplifiers which directly drive the RGB cathodes of a CRT. 
Each channel has its gain internally set to -60 and car/ drive CRT capacitive loads as 
well as resistive loads present in other applications, limited only by the packaged power 
dissipation. / 

Integrated with the driver is triple clamp circuit for DC recovery of each of the AC 
coupled outputs. The DC clamp circuit amplifies the clamp signal that is multiplexed on 
the video signal input. The DC clamp amplifiers/are high gain, differential input, high 
input impedance amplifiers, setting a low impedance DC level at the clamp output which 
can be used to restore the DC level of the cathode drive. Each channel has a gain that 
is internally set to +72. / 

Also integrated within the package is a 45vj>p vertical blanking driver that is designed 
to drive the vertical retrace blanking signal to the G1. This is a current limited, low 
impedance output capable of driving normal G1 decoupling capacitances via an 
external resistor. / 

The output of the G1 driver can also be used to drive a voltage boost capacitor (10uF). 
When connected between the G1 drive output and the 120v supply input pin, a 120v 
boost supply is achieved which can be used to drive the internal DC clamp circuit, 
thereby eliminating the requirement for a 120V clamp supply. When the first vertical 
blanking pulse is received, the G1 cfrive output entep^ current limited latched state 
until the 120v boost capacitor is fifllly charged. Thereafter, the G1 output pulses in 
response to the vertical blanking pufse received on the multiplexed Vref signal line. 

The IC is packaged in an industry standard 15 ie^Q TO-2^0 7 molded plastic power 
package. / ^ 

The input signal interface to the IC is a multiplexed signal containing both clamp and 
video signal information, relative to an external 1.8v DC reference. 

2.0 Intended Applications / 

The ACDC driver has a nominal tr/tf of 5.5ns. With normal amounts of external 
inductive peaking, this device is targeted for use in applications with pixel clocks up to 
around 110MHz. This makes the device ideally suited for 1280x1024 at 75Hz. (140MHz 
pixel clock). Some customers may be able to obtain useful performance up to 160MHz 
pixel clock, or 1280x1024 at 85Hz., depending upon the individual customers criteria for 
how much bandwidth is required for a given application. 

Target applications rurxning at these speeds are mid range 15" and 17" monitors. 
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3.0 Basic Application Sch matic and C nn ctiorV Diagrams 
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Figure 1. /Simplified Schematic Diagram 



IC DRIVER 



'4— 13 Vclamp 2 
. 12 Vtn 2 
.11 Vclamp 3 
.10 Vin3 
.9 Vref 
VBB 
80VCC 
Vblank 
Vout3 

G1 V BLANK/ BOOST 
Vout2 
120VCC 
Vout 1 



Tin 1 Designator 
Notel Tab is GND 

Note 2: PIN OUT SUBJECT TO CHANGE 



Figure 2. Top View 
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4.0 Special Features 

The ACDC system using the National Video-plex™ multiplexed video signal to 
send the video signal and DC clamp level from preamplifier to driver. The basic 
signal scheme is shown in figure 3. 



Vwhtemax = 2.80V 

Vwhitetyp = 2.55\£_ 



Vblacktyp = 1.90V 
Vref=1.8V 



VIDEO 



OSD 



WW? 




'IS 



VIDEO SIGNAL 
MAX RANGE = 
1.0v 



Vdanpmax — 0.9V 



CLAMP SIGNAL 
MAX RAN(SE = 0.9v 



el 




Figure 3. ACDC SYySTEM TYPICAL yiDEO SIGNAL 

ifiers to the video-plex t m signal is 



The response to the video and/clamp 
shown in figure 4. 
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. 1 



s 



CLAMP 
OUTPUT 



ACTIVE CLAMP 
DYNAMIC 

<b/PRANGE = 55-120v 




1.2 1.4 1.6 
INPUT VOLTS 
(withVref = 1 

Figure 4: DC I/O Transfer C/haracteristij 
(Test Conditions: Vref =/1 .8v, Vcc1 



2.8 3.0 




river and Clamp Amplifiers 
}Vcc2 = 120v, Vbb = 12v) 



Figure 5 shows the operation of the G1 blanking output in combination with the 
120V boost operation during ptart up. 
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UP, SHOWING INITIAL CURRENT LIMITED CHARGE UP 
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Limits of Absolut Maximum Ratings (Notes 1 & 

The following parameters will be specified in the dataf sheet; the specification 
limits of the device should be within the range specified below: 



80v Voltage, V C ci 

120v Supply V C C2 

Bias Voltage, V B b 

Input Voltage, V| N 

Input Reference Voltage, V REF 

VBLANK Input Voltage, V BLANK 

Storage Temperature Range, Tstg 

Lead Temperature (Soldering, <10 sec.) 

ESD Tolerance, Human Body Model 

ESD Tolerance, Machine Model 



Equal to or better than +90 V 
Equal to or better than +130 V 
Equal to or better than +16 V 
Equal to or better than 0 V to 6 V 
Equal to or better than 0 V to 6 V 
Equal to or better than 0 V to V B8 V 
Equal to or better than -65 °C to +150 °C 
Equal to or better than 300 °C 
Equal to or better than 2kV min 
Equal to or better than 200V min 



Note: the product will be stress tested during manufacturing to 96v at the 80v V^ supply input. 
This will stress the V^ input to 136v 



Limits of Operating Ranges (Note 2) 

V CC1 
VcC2 
V B B 
V|N 

Vref 

VBLANK Input Voltage, V BLANK 

Vout 
Vdamp 

Tjmax 




Equal to or better than +60 V to + 85V 
Equal to or better than V^, to + 125V 
Equal to or better than +8 V to +1 5 V 
Equal to or better than +1 V to +3 V 
Equal to or better than +1 V to +3 V 
Equal to or better than 0 V to 5.5 V 
Equal to or better than +15 to +75 V 
Equal to or better than +50 to +120 V 
Equal to or better than +150C 



DESIGN FOR ROBUSTNESS: 

The ACDC driver shall be internally lap out to enable the use of series peaking capacitors, and all 
outputs will use the same size ESD diodes as the 2405C. Any unused devices will be connected 
with metal in such a manner as to prevent parasitic SCR effects. 
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AC DRIVER El ctrical Characteristic Targets and Limits (see Figure 6 for Test 
Circuit) / 

Unless otherwise noted: Vcc = + 80 V, Vbb = +12 V, V| N = 2.3VDC, OL = 8 pF ( Output = 40 Vpp 
at 1 MHz, T c = 50 °C. Vref =1 .80v SW1 open / 

HEATSINK MUST BE GROUNDED VIA LOW HF IMPEDANCE / 

The following parameters are design targets and should be within the range or 
limits specified below: some limits may be specified k\ the data sheet. 
Note: NA means not applicable / 

0 is a target value means that the ideal value is as low as possible. 





Symbol 


Spec Parameter 


oonatiions / 




1 Inite 








Min 


Ta ropf 

i cm y vi 


Max 






i 

ICC1MAX 


m ax i ni urn ouppiy 

trrotit 
OUl IciH 


All ^ Phannpte No Oi/ftnut Load 


K 1 A 

NA 


A C 

45 




mA 




•bbmax 


Maximum Bias Current 


All three channels/ 


K 1 A 

NA 


0 


60 


mA 




v 

OUTTYP 


Typical DC Output 
Voltage 


No AC Input Signal 


48 


50 


52 


V D c 




^ ^OUTTYP 


Variation in DC Output 
Voltage about typical 


No AC Input Signal 


NA 


0 


+/-3v 


V DC 




Aytyp 


Typical DC Voltage 
Gain 


No AC Inpu/Signal 


-62 


-65 


-68 




2 . : 


AAyfyp 


Variation of DC Voltage 
Gain about typical 


No AC IniSut Signal 


NA 


0 


+1-5 




%o 


AAygmtyp 


Typical Gain Matching 


Note 4/No AC lndut\signal 


NA 


0 


1.0 


dB 




between channels 














LE typ 


I ypicai Linearity error 


Nnt*^ 4 ^ No AC mom Siafial 


NA 


0 


8 


% 






Typical Rise Time 


10^6 to 90% ^ 


5.2 


5.5 


5.7 


nS 




At, 


vanauon in rise nme 




NA 


0 


+/-25 


% 






about typical 












a '.; 


At rch-ch 


Channel to Channel 
rise time matching j 


/Note 7 


NA 


0 


+/-15 


% 




tftyp 


Typical Fall Time / 


90% to 10% 


5.2 


5.5 


5.7 


nS 




At, 


Variation in fall time / 
about typical / 




NA 


0 


+/-25 


% 




At (etvch 


Channel to Channel fall 
time matching / 


Note 8 


NA 


0 


+/-15 


% 




OS 


Typical Overshoot 


Rising Edge 
Falling Edge 


NA 


0 
0 


8 
2 


% 




os max 


Maximum Ove/shoot 


Rising Edge 
Falling Edge 


NA 


-0 
0 


10 
6 


% 




dt/dT 


Variation in nfesponse 
time with temperature 


Note 9 


NA 


0 


+/-0.14 


%/C 
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dt/dC, 


Variation in response 
time with load 
capacitance 


Note 10 


NA 


/ o 


+/-2 


%/pf 


dV^/dV^ 


Variation in output with 
changes inV ref 


For 1.6v < Vref <2.0v 


-5/ 


0 


5 


V/V 


dV^/dV*, 


Variation in output with 
changes inV^ 




/0.5 


0 


0.5 


V/V 


dV^/ 
dV^ 


Variation in output with 
changes inV^ 




/ -1 


0 


1 


V/V 


dV^/ 
dV^ 


Variation in output with 
changes inV^ 




-1 


0 


1 


V/V 




CRT Arc Tolerance 


Note 11, Tested in Engineering 
Arc / 


25 


NA 


NA 


Arcs/ 
Cathode 




Thermal Smear 


Tested in Monitor with NSfc 
Neck Board and ACDC preamp 


NA 


0 


None 
Visible 






Overvoltage Stress 


V cc = 96V, V BB = 16V, V tN = Vref 
to 4V one cvcle / 
V cc = 80V, V BB = 1 2V, V IN = Vref 
to 4V, 1 000 cycles / 


No 
damage 

No 
damage 


NA 


NA 






Die Differentiator 
Resistance 


Built input resistance between 
input and Vref / 


9 


10 


11 


kohm 



Note 1: Limits of Absolute Maximum Ratings indicate limits below which damage to the device 
must not occur. 

Note 2: Limits of operating ratings indicate requires boundaries of conditions for which the device 

is functional, but may not meet specific perwm^nce limits. 
Note 3: All voltages are measured with resspect t^r^D^pfTless otherwise specified. 
Note 4: Calculated value from Voltage Gain testfon each channel. 
Note 5: Linearity Error is the variation in/dc gain from Vin=2.0 volts to Vin=2.6 volts. 
Note 6: Input from signal generator: td t f < 1 nS. 
Note 7: A\^= 200*^ - Ub)/(trcha^c*b)% 

Where: 

• channel a and channel b are any two channels within the same device 

• t^ and trehb refers to the rise time of channel a and channel b. 
Note 8: At fch<h = 200*0^ - 

Where: 

• channel a and channel b are any two channels within the same device 

• t^ and tf^ refers to the fall time of channel a and channel b. 



Note 9: dt/dT = 200*(t 100c - yLcV ((W + t4oc)*60) %/C, 
Where: 

• tioc <s the rise or fall time at 40C 

• t 100C i? the rise or fall time at 1 00C case temperature. 



W ((t20pf + Wn 2 ) %/ P f 



Note 10: dt/dC, = 200*(} 
Where: 

• t*4 is the rise or fall time with 20pf load 

• is the rise or fall time with 8pf load. 
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Not 11:Tested with appropriate external protection network that maintains propuct performance, 
as defined in the datasheet. 

OTHER PRODUCT REQUIREMENTS 

Crossover Distortion: 

The device should have a class AB output stage, and should exhibit no sfnall signal cross-over 
distortion without the need for any external resistive load. The small signal rise and fall times at 1vp- 
p should be within +/- 20% of the large signal values. 

Gain Compression 

Any change in bandwidth with output signal magnitude should beyfemooth and continuous, with no 
rapid changes in gain. 

• The gain should not vary by more than +/-2dB over an output range of 1-40V at any given 
frequency for all frequencies below the 40v -3dB bandwidth. 



DRIVER Test Circuit 

Vref 



J5 




+80 V 
Q 

jj.10 uF_|£ 0.01 uF 



ACDC 



Output to 
FET Probe 



Output to 

50ohm 

scope 




Output to 
DVM 



10 uF 0 01 uF 



Input 
from Signal 
Generator 



Note 1 : 8 pF load includes parasitic capacitance and FETy&rooe if us< 
Note 2: HEATSINK MUST BE GROUNDED 
Note 3: C^^ adjusted for good correlation to FET protj 

Note 4: DVM is high impedance (>10Mohms). 
DVM removed when AC measurements made 

Note 5: Input and output cables should be low losjl 
50ohm & less than 1 Meter 

Note 6: For precise performance evaluation. use^FET probe with 
SW1 open 

FIGURE 6. Test Circuit (One Channel) 

Figure 6 shows a typical test circuit for evaluation of the ACDC DRIVER. For precise evaluation, 
a calibrated FET probe should h(e used. This circuit is also allows testing of the ACDC DRIVER in 
a 50 ohm environment without/the use of an expensive FET probe. The 4950 ohm resistor at the 
output forms a 200:1 voltage pivider when connected to a 50 ohm load. Ccomp must be adjusted 
for equivalent performance ty the FET probe, though performance may be affected by the effect of 
the load of the 5k. 
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DC CLAMP EI ctrical Characteristic Targets and Limits (See Fioure 7 for Test 

Circuit) / 

Unless otherwise noted: Vcd = +80 V, VqC2 = +120 V, V B B = +12 V, Vin/ 1 8VDC, T c = 

50 °C, Vref =1 80v, SW1 open. / 

HEATSINK MUST BE GROUNDED VIA LOW HF IMPEDANCE / 

The following parameters are design targets and should be/within the range or 
limits specified below: some limits may be specified in the/data sheet. 
Note: NA means not applicable / 

0 is a target value means that the ideal value is as low as possible. 



Symbol 


Spec Parameter 


Conditions / 




Units 


Min 


Target 


Max 


ICC2MIN 


Maximum DC Supply 
Current at Voutmin 


Per Channel, No AC input / 
signal, Vin=1.25v / 


MA 


n 




mA 


ICC2MAX 


Maximum DC Supply 
Current at Voutmax 


Per Channel, No AC inpy{ 
signal, Vin=1.75v / 


NA 


0 


0.1 


mA 


v 

OUTTYP 


Typical DC Output 
Voltage 


No AC Input Signal, V*ft=1 .5V 


88 


90 


92 


V DC 


^ ^OUTTYP 


Variation in DC Output 
Voltage about typical 


No AC Input Signal/ Vin=1.5v 


NA 


0 


+/-3v 


Vdc 




Typical DC Voltage 
Gain 


No AC Input Signal 


72 


75 


78 




AAytyp 


Variation of DC Voltage 
Gain about typical 


No AC Input ^ignal S~\ 


NA 


0 


+/-4 




^^vgmtyp 


Typical Gain Matching 
between channels 


— — ~r^z. 77— A — \ 

No AC In^St Signal j ^\^\) 


NA 


0 


1.0 


dB 


LE typ 


Typical Linearity Error 


No AC ifiput Signal, 
See yote 4 


NA 


0 


8 


% 


tftyp 


Typical Fall Time 


90°//to 10% 


0 


0 


500 


nS 




Maximum Overshoot 


Fafling Edge 


0 


0 


None 


% 


Rout 


Typical output 
resistance / 


A/in = 1.5v, Clamp active 
See Note 5 and test circuit 


0 


0 


200 


ohms 


dV^/dV*, 


Variation in output with/ 
changes inV^ / 




-0.5 


0 


0.5 


V/V 


dV^/dV^ 


Variation in output wifri 
changes inV ref / 


For 1.6v < Vref <2.0v 


-5 


0 


5 


V/V 


dV^/dV^ 


Variation in output&ith 
changes inV^ / 




-1 


0 


1 


V/V 


dVo./dV^ 


Variation in output with 
changes inV^/ 




-1 


0 


1 


V/V 


dV^dT 


Variation in output with 
temperature / 


At any output voltage setting, 
compared to Vin=1.5v at 25C 
Tease =15C-100C 


0 


0 


+/-0.25 


V 
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CRT Arc Tolerance 


Note 1 1 . Tested in Engineering 


25 


t/A 


NA 


Arcs/ 






Arc 








Cathode 



N te 1: Limits of Absolute Maximum Ratings indicate limits below which darrjage to the device 
must not occur. 

Note 2: Limits of operating ratings indicate required boundaries of conditi^fts for which the device 

is functional, but may not meet specific performance limits. 
Note 3: All voltages are measured with respect to GND, unless otherwise specified. 
Note 4: Linearity Error is the variation in dc gain from Vin=1.3 volts tcyvin=1.7 volts. 
Note 5: Calculated value when SW1 is closed: 

Rout = J^ooer^Voosed riOKohm 

^closed 

Where: 

• V open is the output voltage when SW1 is opfen 

• V dosed is the output voltage when SW1 is/Slosed 



Clamp AmplifierTest Circuit 



+12 V 

p 

-1^1 0 uF -L- 0.01 uF 



Vref 



Input 
from Signal 
Generator 



_1Q yP _J_ 0,01 UF 

0.47 uF 



r 



50 



0.01 uF 



Vin 
• 1000 



Vadj 




Output to 

1Mohm 
scope 



^PVM 



Ccomp = 100pf 



Note 1: HEATSINK MUST BE GROUNDED 

Note 2: Ccomp is adjusted for flat response 1 kHz-20MHz into 

1 Meter of 50ohm cable . 



FIGURE 7. Test Circuit (One Channel) 



Figure 7 shows a typical test circuit for evaluation of the ACDC clamp amplifier. A high impedance 
DVM (>10Mohm) should be used fpr DC measurements at the outputs. Vadj is adjusted to the 
value Vin as specified in the specification table. 
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G1 DRIVER/BOOST Electrical Characteristic Targets and Limits/See Figure 8 
for Test Circuit) / 
Unless otherwise noted: Vcc = + 80 V, Vbb = +12 V, V|N = 2.3VDC, Cl = 8 pBf Output = 40 Vpp 
at 1 MHz, T c = 50 °C. Vref =1 .80v , SW1 ,SW2 open " / 

HEATSINK MUST BE GROUNDED VIA LOW HF IMPEDANCE / 

The following parameters are design targets and should bejwithin the range or 
limits specified below: some limits may be specified in the jdata sheet. 
Note: NA means not applicable / 

0 is a target value means that the ideal value is as low as possible. 

Spread means variation of parameter in production with tolerance 



Symbol 


Spec Parameter 


Conditions / 




Units 


Min 


Target 


Max 


V 

G1-H 


Typical G1 High output 
voltage 


V b iank input low, see Note 8/See 
figure 5 / 


48 


50 


52 


V DC 


V G ,-L 


Typical G1 Low output 
voltage 


V b(ank input high, see No^4 8. See 
figure 5 / 


7 


9 


11 


Vdc 


VG1pp 


Typical G1 output p-p 




39 


41 


43 




A V G1pp 


Spread of G1 output 
p-p about typical 




0 


0 


+/-3 


V 


AVoipp 
/dT 


Variation in G1 output 
with temperature 


At any output vantage setting, 
compared to 2dC 
Tease =15CVl00C 


n 
yj 






V 


Idmax 


Typical short term 
maximum current sink 
at G1 output 


First blanking pulse during start 
ud See ffaure 5 ^ 

/ T> 




ZD 




mA 




Spread in maximum 
current sink at G1 
output 


/ 


0 


0 


5 


mA 


^ref Imax 


Maximum operational 
input current of V fef 




300 


NA 


NA 


uA 




Variation in video output 
voltage with variation in y 
load / 


yfeee note 6 


0 


0 


250 


mV/mA 


VG1th 


G1 blanking input / 
threshold / 


See note 7 


Vref- 
0.25 


Vref 


Vref 
+0.25 


V 


AV G1th 


Spread in G1 blankirfg 
input threshold / 


Over production spread 


0 


0 


+/-0.25 


V 




Typical input resistance 
ofV ref / 


V ref <1.8v 


10 


NA 


NA 


kohms 


V12OBOOST 


Typical 120V bcfost 
supply / 


SW1 open 


118 


120 


125 


V 


AV 120BOOST 


Spread in 12(A/ boost 
supply / 


SW1 open 


0 


0 


+/-5 


V 
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AV G1pp 

/dT 


Variation m 120V boost 
supply with temperature 


At any output voltage setting, 
compared to 25C 
Tease =15C-100C 


U 


/ 




V 


Glrtyp 


Typical Rise Time 


ju/o to yu /o, see i\oie o 


n 


/ n 


on 


uo 


"^Glftyp 


Typical Fall Time 


10% to 90%, see Note 8 


0 / 


0 


5 


US 


1 /UuUUO 1 


Variation in 120v boost 
supply with changes 
inV^ 




/ 


0 


+/-1 


V/V 


d V 12 0BOOST 


Variation in 120v boost 
supply with changes 
inV,, 




/ 0 


0 


+/-1 


VA/ 




CRT Arc Tolerance 


Note 1 1 , Tested in Engineering 
Arc / 


25 


NA 


NA 


Arcs/ 
Cathode 



Note 

must 
Note 

Note 
Note 
Note 



1: Limits of Absolute Maximum Ratings indicate lim)fs below which damage to the device 
not occur. 

2: Limits of operating ratings indicate required boundaries of conditions for which the device 

is functional, but may not meet specific performance limits. 
3: All voltages are measured with respect to G*ND, unless otherwise specified. 
4: Calculated value from Voltage Gain test on each channel. 
5: Calculated value of Vref output resistance when SW2 is closed: 

-V^J* 10kohm 



ROUt = ( Vctosed ^Vopea}- 



Where: 



{2.8 + V open -(2*Vy^)} 

^ is the Vref outpuwoltage 
is the Vref output voltagfe 




SW2 is open 
n SW2 is closed 



is closed: 



Note 6: Calculated variation in video output volta 

dVr.g.bou/ dlref = ( V f.g.bopen ~ V(q,b dosed ) * Wkoj 

Where: 

• V r ,g,bopen is an# video output voltage when SW2 is open 

• V r , g , b dosed is jany video output voltage when SW2 is closed 

Note 7: Calculated value of 120V boost output resistance when SW1 is closed: 
Rout = (V ^-V^sed )*390kohm 

V ri 

Where: 

• Vope/is the 120v boost output voltage when SW1 is open 

• Vckild is the 120v boost output voltage when SW1 is closed 

Note 8: Input from sidnal generator: 2vp-p pulse: t^ = 300us t W =10ms, 2v p-p. 
rise/fall time <0.1us> 
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120V Boost / G1 Drive /V ref Test Circuit 

+ 120V boost output 



Vblank Input 
from Signal 

Generator 




390kohm 



Note 1: HEATSINK MUST BE GROUNDED 
Note 2: DVM Input impedance >10Mohms 



1 0kohm 



2.8V 



I II ^ — tj *> G1 ° Ut P Ut 

~ f Ir 3 T to 1Mohm 



scope 




FIGURE 81 120V Boost /G1 / V rtf Drive Test Circuit 



REVISION HISTORY: 



V0.14 Sept 98: 

Figure 6 changed \6 show FET probe as preferred AC measurement method 
Polarity of Vblank pulse changed to negative going. Table and Figures 5 & 8 
changed to reflectthese changes. 

V0.15 10/13/98:yFigure 2 changed to include pin out of device. Added feature list 
on page 2. 

V0.17 12/24/9$: Spec changed to reflect removing Vref. Gain of clamp circuit 
reduced to 71 
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National 

Semiconductor 



preliminary 
lar, 1999 
Information contained herein is 
subject to change without notice. 
AC-DC OSD GENERATOR AND PftE-AMP OVERVIEW 

MONOLITHIC TRIPLE 150MHZ l 2 C CRT PRE AMP WITH INTEGRATED OSD 

This is a preliminary product specification for the LM1253 pre-amp and OSD generator 
to be used in the AC 2 DC™ system. The parameters defined in this document specify the 
design target value for critical perfornpance attributes of the device. 

FEATURES: 

150MHz preamplifier with full videc/signal parametric control 
Channel Gain corrected Brightness and OSD 
Videoplex™ interface to AC 2 DCr driver 




OSD mixing with 64 out of 512£olor mask programmable selection 
190 two-color ROM based Character Fonts with individual character attribute 
64 four-color ROM based Character Fonts with individual character attribute 
Programmable window size/with up to 512 character and line definition codes 
Support for 2 independent/Display Windows (size of each window is configurable) 
Programmable start position for each Display Window 

Programmable Resolutions: from 512 to 960 pixels per line in 64 pixel increments 

Programmable Character Height, with automatic height control with mode change 

Programmable blank line spacing between each display character row 

Maximum Pixel clock li 92.2 MHz, maximum line rate 125kHz 

l 2 C compatible interface to system micro-controller 

Programmable color Windows95™ style 'button boxes', shadows, borders 

Programmable period vertical blanking pulse 

Easy interface to H ind V flyback pulses for video blanking 
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LM1253 PRE-AMP BLOCK DIAGRAM 
TOP VIEW (FINAL PIN OUT TO BE DETERMINE!!?) . 
LM1253 BLOCK DIAGRAM (ONE CHANNEL). 
SIMPLIFIED SCHEMATIC DIAGRAM 
AC 2 DC™ SYSTEM VIDEOPI/EX™ VIDE6 SDQNKL 

DC I/O TRANSFER CHARACTERISTIC FOr/dRI VEKrAND CLAMP AMPLIFIERS . 

DOUBLE SWITCHED OSD WIDEO SOURCES FOR MINIMUM CROSSTALK 1 

BASIC ABL CIRCUIT /. 1 

TEST CIRCUIT (ONE CHANNEL) 2< 

BLOCK DIAGRAM OF ©SD DACS 2 

HFLYBACK INPUT PULSE »2: 

TEST CONDITIONS FOR HBLANK SIGNAL 2: 

VERTICAL FLYBACK/INPUT PULSE : 2i 

EXAMPLE 1: OPERATION WHEN FRAME PERIOD CHANGES 2 

EXAMPLE2: OPERATION WHEN FRAME PERIOD CHANGES ...2: 

BLOCK DIAGRAM OF THE OSD GENERATOR 3 

A TWO-COLOR CHARACTER 3 

A FOUR COLOR CHARACTER : : 3 

WINDOWS95™ STtfLE 'BUTTON BOXES' 3 

SHADOWING J 3 

BORDERING 1 - 

I 2 C WRITE SEQUENCE : 3 

I 2 C READ SEQUENCE 3 

PLL LOCK RANGES * ^ 

BUTTON BOX CONSTRUCTION (NO SKIP LINES) " 

BUTTON BOX CONSTRUCTION (WITH SKIP LINES) 
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1 .1 PRE-AMP GENERAL DESCRIPTION 

The LM1253 pre-amp is an integrated high voyage triple CRT pre-amp and On Screen 
Display (OSD) generator. The IC is l 2 C (controlled, and allows control of all the 
parameters necessary to setup and adjust/the brightness and contrast in the CRT 
display. In addition, it provides a programrrjable period vertical blanking pulse which is 
used to blank the G1 . 

The LM1253 pre-amp is designed to work/in cooperation with AC2DC™ drivers, such as 
the LM2453. and provides a multiplexed /video signal (Videoplex™ ) interface to enable 
the DC clamp levels of AC coupled signals at the cathode to be varied in order to set up 
the CRT bias and to allow individual adjustment for brightness. 

The OSD has a selectable palette allowing a wide selection of colors. The preset 
contrast level of the OSD can be controlled by l 2 C to suit different CRT displays. The 
OSD signal is internally mixed with thfe video signal, before the gain section, and thus 
gives excellent white tracking of the OSD with the white color point setting of the video. 

The Brightness settings are also mixed into the video signal before the gain matching 
controls and consequently give excellent white color point tracking with variations in the 
Brightness control. 

An active horizontal blanking signil is added to the video at the output, giving excellent 
smear performance, and preventing videcns^ontent dependant DC bias offsets as a 
result of high frequency over sho6t. 

The OSD horizontal sync and blanking 
pulse. The digital section prov/des ea^y 
circuits. 

The vertical blanking signal \k taken from the vertical sync signal, and the blanking 
duration is programmable. Tfte AC 2 DC ™ system is highly integrated and requires a 
minimal number of external components. 

Black level clamping of the signal is carried out directly on the AC coupled input signal 
into the high impedance preamplifier input, thus eliminating the need for additional black 
level clamp capacitors. 

The outputs are referenced to a DC level produced by the AC 2 DC ™ pre-amp, and so 
provide stable DC operat/ng levels within the system without the need for additional 
external feedback components. 

The IC is packaged in fin industry standard wide body 28 lead DIL molded plastic 
package. 

1.2 INTENDED APPLICATIONS 

This device is intended/for use in applications with the LM2453 AC 2 DC ™ driver. This 
makes the device ideally suited for 1280x1024 at 75Hz. Some customers may be able 
to obtain useful performance up to 1280x1024 at 85Hz. t depending upon the individual 
customers criteria for now much bandwidth is required for a given application. Target 




I ife derived from a positive going flyback 
rfacing of this signal with the deflection 
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1 .3 BASIC APPLICATION SCHEMATIC AND CONNECTION DIAGRAMS 



6 BIT CONTRAST CONTROL 



ABL 



ViOEO IN 



6 BIT BIAS 



CONTROL 



CUN I HUL 
OSD 



H FLYBACK INPUT 



O 



INPUT BUFFER AND 
CONTRAST / ABL 

CONTROL AND 
DC CLAMP 



BIAS /BRIGHTNESS 
LEVEL 

QPTTIMfi 

AND OSD 
MIXER 

1 



1.8vREF 



GAIN 
CONTROL 




OUTPUT 
PftE-DRIVER 



\ 



3 BIT DC 
OFFSET 
CONTROL 




V FLYBACK 
INPUT 



VOLAnK 

DIGITAL PULSE 
STRETCH 



V BLANK OUT 



Figure 1 / LM1 253 PRE-AMP BLOCK DIAGRAM 
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LM1253 PREAMP+ OSD GENERATOR: V0.1 
1.4 SPECIAL FEATURES 

The AC 2 DC™ system using the National Videopfex™ multiplexed video signal to send 
the video signal and DC clamp level from preamplifier to driver. The basic signal 
scheme is shown in the figure below. 



V»*»emax = 2 .(SON/ 
Vwhitetyp = 2.5§\^_ 



Vwacktyp = 1.90V 
Vre. = 1 .8V ^ 



Vclampmax — 0.9V 



Vwhi 




VIDEO 1 - 




)SD 



VIDEO 



CLAMP SIGNAL 
MAX RANGB=-Q.9v 





Figure 5 ACoDCr SYSTEI^HVIDEOPLEX™ VIDEO SIGNAL 



The response to the video anc/ clamp amplifiers to the Videoplex ™ signal is shown in 
the figure below. 
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CLAMP 
OUTPUT 



ACTIVE CLAMP 
DYNAMIC 
©/PRANGE = 55-120v 




1 .2 1 .4 
INPUT VOLTS 
(withVref = 

Figure 6 DC I/O TRANSFER CHARACTERISTIC FOR DRIVER AND CLAMP 

AMPLIFIER'S 

(Test Conditions: V „ >f/= 1 .^v|c1^WQy^cc2 = 120v. Vbb = 12v) 



1 .5 ACTIVE VIDEO TRANSFER CHARACTERISTIC 

The nominal value of the active signal at the output shall vary according to the following 
law: 

Vo = { [ (CONT +6.93) //69.3] * [(GAIN + 29.6) / 92.6] * 1 .5 * V, N } 

+ Vr E f+ {DC * 0.3/ 7 } 

Where: 

Vo is the output signal/level 
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LM1253 PREAMP+ OSD GENERATOR: V0.1 
Vim is the input signal level before the AC coupling 
Vref is the reference signal level 
CONT is the Contrast register value (0-63) 
GAIN is the Contrast register value (0-63) 
DC is the DC register value (0-7) 



2DC 



From this it can be seen that the contrast control range is 20dB (10X) and the gain 
control range is 10dB (3.2X). The DC offset can vary the active video DC output level by 
300mV in total, allowing a total range of adjustment of about 19.5V in eight 2.4V steps 
at the output of a typical AC 2 DC™ CRT/driver. 

The contrast and gain changes will operate immediately with changes in DAC value, as 
there is no filtering of the DAC outputs 

1 .6 OSD TRANSFER CHARACTERISTIC 

The nominal value of the OSD signal at the output shall vary according to the following 
law: 



Vq-osd = Vqsd * {(GAIN + 29.6) //92.6} + V REF + {DC * 0.3/ 7 } 




Where: 

Vo-osd is the output signal level/during Oi 

Vosois the internal OSD signal/ level from the OSD palette generator 
Vref is the reference signal level 
GAIN is the Contrast register/value (0-63) 
DC is the DC register value fO-7) 



From this it can be seen tftat the OSD is not affected by the Brightness control, but is 
proportion to the Gain control, with a gain control range of 10dB (3.2X). The DC offset 
will affect the OSD output level by 300mV in total. 

In order to provide smootn control of the video, all output parameters affected by digital 
controls must vary monotonically and smoothly, without any visible artifacts or glitches 
perceptible in the CRT image during adjustment. 

NOTE: There should be no measurable variation in OSD level at the output with 
variations in bias or brightness control registers or contrast control register values, or 
with video input level. 
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LM1253 PREAMP+ OSD GENERATOR: V0.1 

1 .7 OSD BRIGHTNESS / BIAS TRANSFER CHARACTERISTIC 

The nominal value of the brightness / bias portion p\ the signal at the output during 
blanking shall vary according to the following law: 



V 0 = Vref - {BIAS * 0.50 /63} 

- { ([BRIGHTNESS-31 ] * 0.20 / 63/ * [(GAIN + 29.6) / 92.6] } 

- {PEDESTAL* 0.2/ 7} 

Where : 

V 0 is the output signal level during the blanking period 
Vref is the reference signal level 
BIAS is the Bias register value (0-63) 
BRIGHTNESS is the Brightness register vy&lue (0-63) 
GAIN is the Contrast register value (0-63)f 
PEDESTAL is the Pedestal register valqfe (0-7) 



From this it can be seen that the bias offset control range subtracts between 0 and 
0.35v from the value of Vref during planking. /fh^\bias offset voltage is unaffected by 
changes in the other controls. 

The brightness control range is bi-directional /arod adds or subtracts an additional 
amount between -0.2v and +0.2v from the \kl/e o^Vref during blanking, when gain is 
set between 0 and 63. This corresponds to a maximum brightness control range of 
about +/-14V at the CRT cathode. 

The pedestal register controls tne offset to the brightness control, in order that bi- 
direction operation of the brightness control is always possible at all bias voltage 
settings. 

If gain is reduced, the brightness output voltage is reduced in proportion to allow gain 
tracking of the brightness control. 

In order to provide smooth control of the video, all output parameters affected by digital 
controls must vary monotonidally and smoothly, without any visible artifacts or glitches 
perceptible in the CRT image/during adjustment. 

NOTE 1: There should be no measurable variation in blanking level at the output with 
variations in contrast control/ register values, or with video input level. 
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LM1253 PREAMP+ OSD GENERATOR: V0.1 
1 .8 INTERNAL INTERFACE REQUIREMENTS 

1.8.1 OSD SIGNAL 

The pre-amp interfaces internally with the OSD and/( 2 C digital control circuitry. This part 
of the IC is defined in section 2 of this document. 

The digital and analog portions of the IC havef separate external ground and Vcc 
connections and suitable layout considerations must be made to prevent digital noise 
from interfering in any way with the analog portion of the IC and vice versa. 

The OSD signals are provided in analog formaft and originate within a 3 bit pallet DAC 
control block, which sets the amplitude depe/iding upon the palette selected and the 
setting of the OSD l 2 C controlled contrast leve 



Symbol 


Spec Parameter 


Conditions / 




Units 


Min 


Target 


Max 


VoSDHIGH MAX 


Typical Maximum 
OSD high level 


Pallete set at max. OSD level 
Max / 




Vref+ 1v 




V 


VoSDHIGH MIN 


Typical OSD black 
level 


Pallete set at/max. OSD level 
Max / 




V r ef 




V 




1.8.2 OSD CROSSTALK: 

Special care must be taken in th<£ design of the analog switches that select between 
OSD and normal video in order tcy ensure that any cross talk between the video and the 

OSD is within the specified limitst This may require double attenuation switches such as 
shown conceptually below in to achieve the limits required in the specification table. 
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2DC 




OPEN 




T> 

SHUT 



VIDEO 




OPEN 



Figure 7 



DOUBLE SWITCHED OSD /VIDEO SOURCES FOR MINIMUM 
CROSSTALK 



1.9 EXTERNAL INTERFACE REQUIREMENTS 

1.9.1 ABL CONTROL INPUT 

The Auto Beam Limit control reduces the gam nof the video amplifier in response to a 
control voltage proportional to me CRT beam ciSnrent. This is required for CRT life and 
X-ray protection. The beam current limit crcult^ppiication is as shown in the figure 
below; when no current is being drawn by th^H T^upply, current flows from the supply 
rail through the ABL resistor and into the ABL input of the IC. The IC clamps the input 
voltage to a low impedance voltage source. 

When current is drawn from the EHT supply, the current passes through the ABL 
resistor, and reduces the current flowing into the ABL input of the IC. 

When the EHT current is high enough, the current flowing into the ABL input of the IC 
drops to zero. This current level determines the ABL threshold and is given by: 



Iari / = Vs — Vabl th 
Rabl 

Where: 

V s is the external supply (usually the CRT driver supply rail (ie 80v) 
Vablth is the threshold ABL voltage of the IC 
Rabl is the ABL resigtor value 
Iabl is the ABL limit , 



NS CONFIDENTIAL - NOT FOR CUSTOMER US 



2 JULY 99 13 



LM1253 PREAMP+ OSD GENERATOR: V0.1 



At? 



When the voltage on the ABL input drops below 
gain of the pre-amp reduces, which reduces the ! 
established which acts to prevent the average bear 



/ABL threshold of the pre-amp, the 
am current. A feedback loop is thus 
current exceeding Ubl* 



The ABL input of the amplifier must act like a/low impedance clamp to a constant 
voltage source while sinking current. When the ABL voltage drops below the threshold 
level, then the ABL input must appear as a vejty high impedance input, with negligible 
input bias current. 

The ABL has two ranges of operation: over tbfe initial range of approximately -5dB, the 
transfer characteristic of the preamplifier remains linear. This is sufficient for normal 
operation. Beyond -5dB of attenuation, the additional -5dB attenuation may result in 
some degradation of the linearity or frequency response of the LM1253. 

Note that temperature drift characteristics/while ABL is active (ie not at maximum gain) 
is not important, as the ABL control loop 9/perates to maintain constant beam current. 



V EHT = 25kV (typ) 



EHT SUPPLY 



V s = 80V (typ) 




Figure 8 



BASIC ABL CIRCUIT 
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1.9.2 INPUT SIGNAL AC COUPLING 

The input AC coupling capacitors also serve as th£ DC clamp control capacitors. The 
value is important as it forms part of a switched Dy control loop. It is also very important 
that the input source resistance is kept low, in orcfer to prevent video content dependant 
offsets appearing. 

1.9.3 VERTICAL BLANKING 

A negative active vertical blanking signal is pr6vided by the LM1253. The signal is a 
logic signal. The leading edge of the verticalyblanking signal is set by the VFLYBACK 
waveform, and the width of the pulse is set py the Vertical Blank Duration Control 
Register. 

1.9.4 VREF OUTPUT 

The LM1253 provides a stable 1.8v reference voltage that can be used by the driver 
and clamp circuit in the AC 2 DC™ system. 

1 .1 0 SPECIFICATION REQUIREMENTS 

1.10.1 LIMITS OF ABSOLUTE MAXIMUM RATINGS (NOTES 1 & 3) 

The following parameters will be/specified in the data sheet; the specification limits of 
the device should be within the range specified below: 




5v Voltage, V C c Equal to or better thary 
Input Voltage, V tN Equal to/or better tha/i -Q.$W to Vcc + 0.5 V 
Storage Temperature Range, T ST g fegwil to or better than -65 °C to +1 50 °C 
Lead Temperature (Soldering, <10 sec.) Equal to or better than 300 °C 
ESD Tolerance, Human Body Model Equal to or better than 2kV min 
ESD Tolerance, Machine Model Equal to or better than 200V min 



Limits of Operating Ranges (Note 2) 

V cc Equal to or better than +4.5 V to + 5.5V 
Tjmax Equal to or better than +1 50C 

1.10.2 DESIGN FOR ROBUSTNESS 

The AC 2 DC™ pre-amp will incorporate full ESD protection. 
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LM1253 PREAMP+ OSD GENERATOR: V0.1 I " u I 

1.10.3 AC PREAMP ELECTRICAL CHARACTERISTIC TARGETS AND LIMITS 

Unless otherwise noted: VCC = +5 V, V|N = 0J7VAC, Cl = 8 pF, Video signal output = 
1 Vpp at 1 MHz, T c = 50 °C, V ref =1.80v, v/ B l = V C c (See the figure below for Test 
Circuit) / 

ACTIVE VIDEO SIGNAL PARAMETER TEST SETTINGS: 
Test setting control values (unless other yvise stated): 



CONTROL: 


NO. 

OF 

BITS 


BASIC / 
TEST / 
SETTING 
1 / 


BASIC 
TEST 
SETTING 
2 


BASIC 
TEST 
SETTING 
3 


BASIC 
TEST 
SETTING 
4 


CONTRAST 


6 


MAX / 


MIN 


MAX 


MAX 






(Hex/3F) 


(Hex 00) 


(Hex 3F) 


(Hex 3F) 


R.G.B GAIN 


6 


MAX 
(Hex 3F) 


MAX-n 
(H«£ 3F) 


MAX 
(Hex 3F) 


Set for 1v 
p-p on all 
channels 


BRIGHTNES 


6 


MAX 




MAX 


MIN 


S 




(Hex 3F) 




(Hex 3F) 


(Hex 00) 


R.G.B, BIAS 


6 


MAX 


MAX 


MAX 


MIN 






/Hex 3F) 


(Hex 3F) 


(Hex 3F) 


(Hex 00) 


VIDEO DC 


3 


/min 


MIN 


MAX 


MIN 


OFFSET 




(Hex 00) 


(Hex 00) 


(Hex 07) 


(HexOO) 



The following parameters are design targets and should be within the range or limits 
specified below: some limits may be specified in the data sheet. 

Note: NA means not applicable 
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LM1 253PREAMP+ OSD GENERATOR: VO 
ACTIVE VIDEO SIGNAL PARAMETER SPECIFICATIONS: 

The following parameters apply to the active video portion of the waveform. 



Svmbol 

-* fill 9tf ■ 


SpGC Parameter 


Conditions / 








Units 








Min 


Target 


Max 




'CCIMAX 


Maximum Supply 
Current 


Test Setting (1), Peyehannel, 
No Output Load / 




250 




mA 


^OUT BLKTYP 


Typical Active Video 
Black level Output 
Voltage 


Test Setting (1), Ho AC Input 
Signal, / 




v re , 




Voc 


^OUT WHITE 
TYP 


Typical Active Video 
White level Max 
Output Voltage 


Test Setting AC Input 
Signal, / 




2.7 




V 




Typical Rise Time 


Note 5, 10% to 90%, Test 
Setting (4)/AC Input Signal, 




2.7 




nS 


tftyp 


Typical Fall Time 


Note 5, 90% to 10%, Test 
Setting (4), AC Input Signal, 




2.7 




nS 


A CONTRAST 


Contrast Max-Min 
Adjustment range 


Test Setting (3LAC Input 
Sianal./ / \ 




20 




dB 


Again 


Gain Max-Min 
Adjustment range 


Test s/ettincj (3), ACnnput 
Signal!, j U\ 




10 




dB 


A MAX TYP 


Typical max signal 
Voltage Gain 


Test/Settinto (3), AG Input 
Signal, \_y V^^-- 




1.5 




V/V 


Vablth 


Auto Beam Limit 
Control upper limit 


No/e 6, Test Setting (4), AC 
Input Signal, 




TBDabl 




V 


Vabl range 


Auto Beam Limit 
Control Voltage 
Range 


Note 6, Test Setting (4), AC 
Input Signal, 




2 




V 


AAabl 


Auto Beam Limit 
Control range 


/Note 6, Test Setting (4), AC 
' Input Signal 




-10 




dB 


Vabl clamp 

MAX 


Maximum Auto Beam / 
Limit Input voltage / 
during clamping / 


Note 6, Test Setting (4), AC 
Input Signal, Iabl = Iablmax 




Vcc 




V 


LEabl 


ABL Linearity Error / 


Test Setting (4), Triangular 
signal input source (see note 
4), For setting of the ABL 
voltage between 0 to -5dB 
attenuation 




5% 




% 
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Symbol 


Spec Parameter 


Conditions / 








Units 








Min 


Target 


Max 




tpw CLAMP 


Minimum clamp pulse width 




200 






ns 


\f At tO 

» t/LAMr 

MAX 


Maximum low level damn 
pulse voltage 




1 






V 


VcLAMP 

i it hi 


Minimum high level clamp 
nul^p voltaae 




2.2 




2.5 


V 


VvBLANK 
Hton 


Minimum high level of vertical 
hlank outnut 


Vvrefbl/nk< 0.75 V 


Vref 
+1 






V 


VvBLANK 
LOW 


Minimum output voltage of 
Vvblank pin during Vertical 
hlank 


Ivblankout = 100uA 






Vref-1 


V 




*V BLANK 


Tvniral vprtiral hlankinn Rise 
or Fall Time 








1 


uS 


V BLANK " 
STRT PROP 


Tvniral mavimiim vprtical 

blanking start propagation , 
delay / 


' input \ 






200 


ns 


Cip 


Innnt AH coiiniinn nanacitor / 


Test Settifia(4) 






TBD 


nF 


Rip 


Minimum Typical Input / 
resistance / 


Test-Setting (4) 




20 




Meg 
Ohm 




Thermal Smear / 


Tested in Monitor with 
NSC Neck Board and 
AC 2 DC™ Driver 






None 
Visible 




V re( 


Typical Vref ouput voltage 




1.75 


1.8 


1.85 


V 


Vre( Imax 


Maximum operational ^ourced 
output current of V re f / 




300 


NA 


NA 


uA 



Note 1: Limits of Absolute Maximum Ratings indicate limits below which damage 
to the device must not occur. 

Note 2: Limits of operating ratings indicate required boundaries of conditions for 
which the device is functional, but may not meet specific performance Jimits. 

Note 3: All voltages are measured with respect to GND ( unless otherwise 
specified. j 

Note 4: Linearity Error is the variation in step height of a 16 step staircase input 
signal waveform witm 0.7vp-p level at the input, subdivided into 16 equal steps, with 
each step approximately 100ns in width. 
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LM1253 PREAMP+ OSD GENERATOR: V0.1 
Input from signal generator t r , t f < 1 ni 



Note 6: ABL should provide smooth decrease in gaijrt over the operational range of Odb 
to -5db 

AA abl = A(Vabl = Vabl max gain ) - A (Vabl = Vabl MIN GAIN ) 

Beyond -5db the gain characteristics, linearity ^ind pulse response may depart from 
normal values. 



1.10.4 BRIGHTNESS/BIAS SIGNAL PARAMETER TEST SETTINGS 



The following specification parameters apply to the test of the brightness / bias portion 
of the waveform. 



Test setting control values (unless other wise stated): 



CONTROL: 


NO. 

OF 

BITS 


BASIC/ 
TEST/ 
SETTING 
5 / 


BASIC 
TEST 
SETTING 
6 


BASIC 
TEST 
SETTING 
7 


BASIC 
TEST 
SETTING 
8 


CONTRAST 


6 


MAX 




MAX 


MAX 






(He/x 3F) 




(Hex 3F) 


(Hex 3F) 


R.G.B GAIN 


6 


MAX 




MAX 


MAX 






{f ex 3F) 


(Hex 00) 


(Hex 3F) 


(Hex 3F) 


BRIGHTNESS 


6 


MAX 


MAX 


MIN 


MIN 






/(Hex 3F) 


(Hex 3F) 


(Hex 00) 


(Hex 00) 


R.G.B, BIAS 


6 


'MAX 


MIN 


MAX 


MIN 






(Hex 3F) 


(Hex 00) 


(Hex 3F) 


(Hex 00) 


VIDEO DC 


3 7 


MIN 


MIN 


MIN 


MIN 


OFFSET 




(Hex 00) 


(Hex 00) 


(Hex 00) 


(Hex 00) 


PEDESTAL 


3 / 


MAX 


MAX 


MAX 


MIN 


OFFSET 




(Hex 07) 


(Hex 07)) 


(Hex 07) . 


(Hex 00) 
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LM1253 PREAMP+ OSD GENERATOR: V0.1 
1.10.5 BRIGHTNESS/BIAS SIGNAL PARAMETER SPECIFICATIONS: 



AS 



2DC 



The following parameters apply to the brightness /bias portion of the output waveform. 



Symbol 


Spec Parameter 


Conditions / 




Units 


Min 


Target 


Max 


Vblank max 

TYP 


Typical Maximum 
blanking level 


Test Setting (5) / 




Vref - 
0.90 




V 


Vblank min 


Minimum blanking 
level 


Test Setting (8) / 




Vref 




V 


Wrtyp 


Typical Blanking Rise 
Time 


Test Setting (5),/ 10% to 90%, 




30 




nS 


*BLKftyp 


Typical Blanking Fall 
Time 


Test Setting (9), 10% to 90%, 




30 




nS 



Input 
from Signal 

Generator | ^50 



r 



50 0.1 uF 



Note 1: 8 pF load includes parasitic capacitance 



+5V 
Q 



MO uF-J- 0.01 uF 



C = 8 



Output to 
50ohm 

4950 ohms SC °P e 



IHW — W- 

0.1 uF 



Wl 



Cconp= 20 pF 



Output to 
DVM 



Figure 9/ TEST CIRCUIT (ONE CHANNEL) 



The above figure shows a typical test circuit for evaluation of the LM1253 preamp. This 
circuit is designed to allow/testing of the AC 2 DC ™ preamp in a 50-ohm environment 
without the use of an expensive FET probe. The 4950 ohm resistor at the output forms 
a 100:1 voltage divider when connected to a 50 ohm load. Ccomp must be adjusted for 
flat response with SW1 in lest setup position. 
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LM1253 PREAMP+ OSD GENERATOR: V0.1 
2 ANALOG/DIGITAL INTERFACE 

2.1 OSD VIDEO DAC 

2.1 .1 OSD DAC BASIC OPERATION 

The OSD DAC is controlled by the 9 bit (3x9bHs) OSD video information coming from 
the pixel serializer register (see also section 1 ^nd section 3). 

The OSD DAC is shown conceptually m the figure below, where the gain is 
programmable by the 2bit OSD CONTRAS/T register, in 4 stages to give the required 
peak OSD signal as specified in section 1 . 

The OSD DACs uses the internal reference voltage, V re f . 



BIT REG 
OSD 
CONTRAST] 



3 BIT RED 
OSD DIGITAL 
VIDEO 



3 BIT BLUE 
OSD DIGITAL) 
VIDEO 



3 BIT GREEI 
OSD DIGITAL 
VIDEO 




RED OSD 

ANALOG 

VIDEO 



RED V REF 

BLUE OSD 
-ANALOG 
VIDEO 



BLUE V REF 

GREEN OSD 
►ANALOG 
VIDEO 



3 BIT VIDEO DACS 



GREEN Vr EF 



Figure 1 0 BLOCK DIAGRAM OF OSD DACS 

The OSD DAC creates ihe analog signal biased with respect to the reference voltage. 
The DAC must be monptonic and linear. The full scale ouput voltage with an OSD video 
input of '1 1 1" and a majximum contrast setting of *1 1' should be nominally 1v. 
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LM1253 PREAMP+ OSD GENERATOR: V0.1 
ANALOG / DIGITAL EXTERNAL INTERFACE SIGNALS 



At? 



2DC 



These signals are presented to the digital section j>\ the IC at the external interface to 
the monitor system via the device pins: 

2.2.1 H FLYBACK: 

H FLYBACK is an analog signal input from tbfe monitor horizontal scan. .HBLANK is 
digital signal derived from the horizontal flyback pulse shaped as per the figure below: 




-3 to-10v 
typical 

2-5 us 
half 



30us 
HORIZONTAL 



Vfb 




Fidure 1 1 H FLYBACK INPUT PULSE 



Rlimith is set to limit the /input current into the IC to a maximum value of +2mA during 
flyback and -150uA dumng normal forward scan. The internal input .impedance of the 
I/O (Rhfin) is low to limit/the maximum voltage swing at the input to within the supply rail 
and ground. The IC interface circuit creates a digital signal from this waveform, which is 
used as the blanking signal, and termed HBLANK. This signal is used by the video 
amplifier for blanking /the video, and by the OSD generator as the horizontal sync 
reference for the PLL. 
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LM1253 PREAMP+ OSD GENERAtOR: V0.1 



ACS 



The PLL will detect if no signal is present at the input for any sustained period. When 
no signal is present, the PLL will produce a sigryal to set the video output level to the 
black level. 



Rlimith shall be as large as possible (nominally 100kohm) 




Figure 12 TEST CONDITIONS FOR HBLANK SIGNAL 



The input should have voltage excursion clamps to prevent the input being damaged by 
excessive input voltaae swing. The HBLANK line should normally trigger high when the 
rising edge of the flyback pulse has passed through the AC zero level. It should 
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LM1253 PREAMP+ OSD GENERATOR: V0.1 



normally trigger low within 100ns of the flyback signal falling below the AC zero volt 
level. 



PARAMETER 


SYMBOL 


MIN 


TARGET 


MAX 


HBLANK rising edge to Flyback signal 
ri<sinn pHnp ypro nro<*^ino noint 


tr-hbla/hk_r_ 

WfK / 

ViD / 








Flyback signal falling edge zero crossing 
point to HBLANK falling edge 


hWankJ 




0 




Iout HBLANK detection threshold 


/th 




-20uA 




Minimum normal forward scan current at , 
lowest horizontal frequency that wily 
ensure HBLANK signal will activate 
normally / 


l|N-MIN 




-30uA 




Maximum normal forward scan currentfat 
lowest horizontal frequency that input 
can withstand / 


llN-MAX 




TBD 




Maximum flyback scan current @ 
125kHz that input can withstand / 


I IN +■ MAX 




TBD 





2.2.2 VFLYBACK: 

This is an analog signal from tme monito/ v&rticaf scan. The analog waveform is AC 
coupled if necessary to remove/ the low fireaiiency and DC components. This signal is 
fed to the input of the IC via/a current limiting resistor to prevent the positive and 
negative excursions of the signal causjjng exs©s€ive current or voltage swing at the 
input to the IC. 

Rlimitv is set to limit the maximum input voltage swing into the IC to less than the supply 
rails. The input stage is a vpltage source V V rn with an input resistance of Rvfin. The 

je triggered, and ignores the falling edge. Because of 
he waveform, the input buffer incorporates hysteresis, 
threshold of Vvth+ and a negative going threshold of Vvth- 
low bias current (<50uA) due to the high source impedance, 
ps to prevent the input being damaged by excessive input 



input to the IC is positive 
horizontal rate noise on 
triggering at a positive goi 
The input should have ve 
and should have ESD cl 
voltage swing. 

The input buffer producers a digital signal VSTART which is used to start the VBLANK 
timer. The positive rising/edge of VSTART sets a counter timer, whichr counts horizontal 
periods using the HBLANK signal. The timer resets VBLANK when it reaches the value 
preset in the register VOOUNT (set by the micro-controller over l 2 C). 

While the output VBLANK is active, an AND function prevents any further transitions on 
the VSTART waveformf from retriggering the counter. 
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LM1253 PREAMP+ OSD GENERATOR: V0.1 



AC' 



The positive edge of the VSTART signal is initially transmitted through to VBLANK 
through an OR function, as the timer may take up to one horizontal line period to begin 
timing the duration of the pulse. The application/ must ensure that the VFLYBACK 
vertical flyback pulse is kept high during that initialyperiod to prevent the output VBLANK 
from switching between high and low states. 

The end of the VBLANK pulse should not ditheV between lines (causing 1 line vertical 
jumping) due to slight variations in the phase of VFLYBACK and HBLANK. 
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LM1253 PREAMP+ OSD GENERATOR: V0.1 
30to 45v typical 



Vertfb 


<- 


TYPICAL V FLYBAciv 




\ 


► 

100 to 200us 

typical 




<= T * 

7-20ms fypical 
V. 5 to h Ov typical 















-5 to -1 Ov typical 



Input pulse 
waveform 




ACS 



Vertfb 



VBLANK 



VSTART 



Fiaufe 13 VERTICAL FLYBACK INPUT PULSE 
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AG 



PARAMETER 


SYMBOL 


MIN j 


TARGET 


MAX 


Vertical flyback signal 
rising edge to VBLANK 
rising edge 


tvfb.r- 
hblank_r 




<1us 




VBLANK duration 


tvBLNK 




(VCOUNT) *tH 




VFLYBACK inDUt 
voltage source 


w VrlN 




0.25* Vcc 




VFLYBACK input 

voltaoe source 
resistance 


RvFIN 




8k 




VFLYBACK positive 
going detection 
threshold 


VvTH+ 




Vvfin +500mV 




VFLYBACK negative 
going detection 
threshold 


VvTH- 




Vvfin + 150mV 





2.2.3 LOSS OF VERTICAL FLYBACK PUX§ 




onitor is not scanning, and therefore no 
NK pulses are still required by the 
conditions in the CRT until the power 
set at black level to prevent front of 



Loss of vertical flyback pulse imp/ies the 
image is being displayed. The MBLANJ 
AC 2 DC™ driver in order to maintain cc 
supplies are switched off, but/video 
screen problems. 

Loss of vertical flyback will be detected when the frame line counter runs past the 
previously stored frame line count, Nframe by more than two lines. The two lines allows 
for some error in the counting of the number of lines in the frame due to noise on the 
VFLYBACK pulse. 

Note also that interlace mdfcle is supported by the LM1253. In interlace mode, a frame is 
composed of two sequential fields. In the first field, the odd lines are displayed. In the 
second field the even lines are displayed. A complete frame consists of an odd number 
of horizontal lines, so that each field contains a half line. This will result in an alternate 
half line phase difference between each field of the VFLYBACK pulse with respect to 
the HBLANK pulse. 

Note that the blanking/circuit will only detect the absence of a vertical flyback pulse. In 
that case it will free ran at a period of Nframe^h. It will not reliably detect or blank the 
video if an erratic pulse occurs. 

Examples of the operation of the VBLANK signal are shown below. Note: the change 
from one vertical f/equency to another is sometimes continuous, with no break in 
VFLYBACK pulses. 
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2DC 



Nfr 



AMEI 



1* ►! 

VFLYBACK 

J I 



' FRAME 2 



D ft 



A 



VBLANK 



NO VFLYBACK PULSE£ y 
i ! 
Nframe i Nfra: 

* M 



■ 

_TL 



[Nframe 2 

U »i 



NO VID 



n 



N 



FRAMEMAX 



iE RUN 



NEW VERTICAL PERIOD 



Figure 14 



EXAMPLE1: OPERATIO 

FROA/1 Nframi 



WH EN FRAME PERIOD CHANGES 

FRAME2 




Nframei 

!« ► 



Nframemax 



Figure 15 EXAMPLE2: OPERATION WHEN FRAME PERIOD CHANGES 

FROM NWmpi TO Nframf?. WHERE Nframf»>Nframemax ~ 
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LM1 253TPREAMP+ OSD GENERATOR: 
2.3 HORIZONTAL PHASE LOCKED LOOP 



AC? 



2DC 



2.3.1 LOSS OF HORIZONTAL FLYBACK PULSE 

Loss of horizontal flyback pulse implies that the monitor is not scanning, and therefore 
no image is being displayed. The HBLANK pulse \i still required by the AC 2 DC™ driver 
in order to maintain correct bias conditions in the CRT until the power supplies are 
switched off, but video should be set at black level to prevent front of screen problems. 

In the absence of an externally supplied horizontal flyback pulse, the PLL will free run 
and generate its own HBLANK pulse at a frequency of F F ree_run after a number of 
missed horizontal line periods, Nmissed- The PLL free run pulse will be gated into the 
HBLANK line to the pre-amp to allow nc/rmal operation of the pre-amp and driver 
biasing. The free run pulse width will be between 1/8 and 1/1 6 th of the horizontal period. 



PARAMETER / 


SYMBOL 


MIN 


MAX 


HORIZONTAL PERIOD / 




20kHz 


125kHz 


NO. OF PIXELS PER LINE / 


N H 


HCOUNT 


HCOUNT+32 


PIXEL CLOCK FREQUENCY/ 


Fp 


6.4MHz 


96MHz 


JITTER / 


tjlTTER 




0.025% of t H 


DRIFT / 


/^Fbrift 




2% 


FREE RUN HBLANK FREQUENCY / 


FpRee_RUN 


30kHz 


60kHz 


MISSING H PERIODS/BEFORE 
FREE RUN FREQUENCY / 






10 


MAXIMUM CAPTURE ANp/ 
Sbl I LING TIME IN NUMBER OF 
H PERIODS AFTER CHANGE IN H 
FREQUENCY / 


N SETTLE 


0 


512 



The PLL clock frequency 
temperature range. 



drift by no more than dFoRin- over the device operating 



2.4 VCC DETECT: 

The Vcc power supply Will be continuously monitored. Should the Vcc supply drop to 
less the Vcc D ETthen the UM1253 will set the output video to V RE f. 

The device should continue to operate down to Vccdet, although some parameters may 
fall outside of specification when the supply drops below Vcc M in- 
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LM1253 PREAMP+ OSD GENERATOR: V0.1 
3 OSD GENERATOR 

3.1 OSD GENERATOR OPERATION 

3.1.1 PAGE OPERATION 

The block diagram of the OSD generator is shown /n the figure below: 



-N I 2 C 
-> I/F 



7 



512 CHAR + 
ATTRIBUTE 
PAGE RAM 



CONTROL 
REGISTERS 



R- 

►R 

► 

► 

►R 



/ 



ROW / COL 
ADDRESS 



Fp/12 



HBLANK 



2-COLOR 
ATTR. TA0LE 
4-COLOR 
ATTR. T^BLE 



PLL 






Fp/n 


R-* 



VBLANK 



FRAME 

LINE 

COUNT 




COLOR 
DECODER 



ENHANCED 
FEATURES 



BOX 

GENERATOR 



SHADOW 
GENERATOR 



PALETTE 
DAC 



VBLAf 
TIMEF 



VIDEO 
PREAMP 



Figure 16 Bl/OCK DIAGRAM OF THE OSD GENERATOR 

Video information is created using any of the 256 pre-defined characters stored in the 
mask programmed ROM. bach character has a unique 8 bit code that is used as its 
address. Consecutive rows of characters make up the displayed' window. These 
characters can be stored in the page RAM, written under l 2 C controlled commands by 
the monitor micro-controller. Each row can contain any number of characters up to the 
limit of the displayable line length, although some restrictions concerning the enhanced 
features apply on character rows longer than 32 characters. 



The number of characte 
l 2 C control, but the toU 



rs across the width and height of the page can be varied under 
number of characters that can be stored and displayed on the 
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LM1253 PREAMP+ OSD GENERATOR:/ V0.1 



AG 



screen is limited to 512 including any character row end/characters. The horizontal and 
vertical start position can also be programmed under \ 2 Cf control. 

3.1.2 WINDOWS 

Two separate windows can be opened, utilizing the cfata stored in the page RAM. Each 
window has its own horizontal and vertical start position, although the second window 
should be horizontally spaced at least two characte/ spaces away from the first window. 

3.1.3 CHARACTER CELL 

Each character is defined as a 12 wide by 18 iWh matrix of picture elements, or 'pixels'. 
There are two types of characters defined in theT character ROM: 

i. Two-color: there are 1 92 two-color (Characters. Each pixel of these characters 
is defined by a single bit value. If the/ bit value is 0, then the color is defined as 
'Color V or the 'background' color. If the bit value is 1 , then the color is defined 
as 'Color 2\ or the 'foreground' co/or. An example of a character is shown in 
the figure below: 

< 4— > 



A 



18 rows 



Figure 17 / A TWO-COLOR CHARACTER 

Four-color: there are 64 four-color characters stored in the character ROM. 
Each pixel of the four-color character is defined by two bits of information, and 
thus can define four d/fferent colors, Colorl , Color2, Color3, Color4. Color 1 is 
defined as the 'back ground' color. All other colors are considered 'foreground' 
colors, although for most purposes, any of the four colors may be used in any 
way. Because each fpur-color character has two bits, the matrix has two planes 
of ROM. 
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AC* 



^DC 






PLANE1 



COMPOSITE 



Figure 1 8 A FOUR COLOR CHARACTER 



3.1.4 ATTRIBUTE TABLES 

Each character has an attribute value assigned to it in the page RAM. The attribute 
value is 4 bits wide, making each character entry in the page RAM 12 bits wide in total. 
The attribute value acts as an address which points to one of 16 entries in either the 
two-color attribute table RAM or the four-color attribute table RAM. The attribute word in 
the table contains the coding information whiotf^biines which color is represented by 
colorl and color2 in the two color attribute tatzfle and\color1 , color2, color3, color4 in the 
four-color attribute table. Each coloi/ is defined by a\9bit value, with 3bits assigned to 
each channel of RGB. A dynamic look up tabl^ldefines each of the 16 different color 
combination selections or 'palettes'/ As the lojzfk bp table can be dynamically coded by 
the micro-controller over the l 2 C interface, e£ch c6tof(5an be assigned to any one of 2 9 
(i.e. 512) choices. This allows a maximum of 64 different colors to be used within one 
page using the 4-color characters/with up to 4 different colors within any one character, 
and 32 different colors using the/2-color characters, with 2 different colors within any 
one character. 



3.1.5 TRANSPARENT DISABI 

In addition to the 9 lines of video data, a tenth data line is generated by the transparent 
disable bit. When this line is activated, the black color code will be translated as 
'transparent' or invisible. This Allows the video information from the PC system to be 
visible on the screen when thifc is present. Note that this feature is only enabled on 
Color 1 of the first 8 attribute table entries, in order to allow some black color palettes to 
be used in combination with Vie transparent feature. 
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3.1.6 ENHANCED FEATURES 

In addition to the wide selection of colors for 
features can be selected on character by charactet 



ich character, additional character 
basis. 



Windows95 style button boxes. The OSD generator examines the character 
string being displayed and if the 'button/ box' attributes have been set in the 
Enhanced feature byte, then a box creator selectively substitutes the character 
pixels in either or both the top and left myost pixel line or column with a button box 
pixel. 



CHAR1 



CHAR1 



CHAR1 



RAISED 

Effect on the screen: 
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AG 



The shade of the button box pixel depends upon vfrhether a 'depressed' or 'raised' 
box is required, and can be programmed by l 2 C.7he raised pixel color ('highlight') 
is defined by the value in the color palette register, EF1 (normally white). The 
depressed pixel ('lowlight') color by the valu^ in the color palette register EF2 
(normally gray). 

ii. Heavy Button Boxes 
When heavy button boxes are selected, th<£ color palette value stored in register 
EF3 is used for the depressed ('lowlight') p/xel color instead of the value in register 
EF2. 

iii. Shadowing: shadowing can be added to two-color characters by choosing the 
appropriate attribute value for the character. When a character is shadowed, a 
shadow pixel is added to the lower righyedges of the color2 image, as shown in the 
figure below: 




The color of the shadow is 
EF3 (normally black). 



determined by the value in the color palette register 



iv. Bordering: a border can be afdded to the two-color characters. When a character is 
bordered, a border pixel is ^dded at every horizontal, vertical or diagonal transition 
between color! and color2. 
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Ate 



2DC 




Figure 21 BORDERING 



The color of the border is determi 
(normally black). 



led by the value in the color palette register EF3 



v. Blinking: if blinking is enabled at 
the button box pixels which hav< 
and then back to the correct col 
under l 2 C control. 



fan attribute, all colors within the character except 
been over-written will alternately switch to colorl 
>r at a rate determined by the micro-controller 



3.2 MICRO-CONTROLLER INTERFACE 

The micro-controller interfaces to the AC/DC 
of the interface begins with a Sta 



and a Read/Write bit. Each l 2 C 
all reads and writes to that addn 
is TBD. 



Pulse fo 
jflave Devi' 
jss. The 




via an l 2 C interface. The protocol 
y a seven bit Slave Device Address 
s its own address and responds to 
sociated with the AC/DC Pre-Amp 



The figures below show a writ^ and read sequence across the I2C interface. 
3.2.1 WRITE SEQUENCE 

Following the Start Pulse, khe Slave Device Address, the Read/Write bit (a zero, 
indicating a write) and the Acknowledge bit; the next byte is the least significant byte of 
the address to be accessea followed by its Acknowledge bit. This is then followed by a 
byte containing the most significant address byte, followed by its Acknowledge bit. 

The next 8-bits will be the write data associated with the address indicated by the two 
address bytes. Subsequent write data bytes will correspond to the next increment 
address locations 
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SCL 



SDA 



SCL 



SDA 



SCL 



SDA 




Read sequences are comprised of two I2C transfer sequences: The first being a write 
sequence that only transfers the two/byte addf^ss^o be accessed. The second being a 
read sequence that starts at the address transferred^ in the previous address only write 
access and incrementing to the next address ufcon every data byte read. 

The following timing diagram illust/ates an/er/irjp read sequence: 
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SCL 



SDA 



SCL 



SDA 



"V X X V * * * * / X * * * \ 



SCL 



SDA 





y\ / 


/ 




X X X 


Z3CZ 




X 
















Sun 
U — »' 


i'C Slave Address / 

U — — f w 


R/W 


Ack 


Data Byte «l (D7-D3) 



SCL 



SDA 



x X v x x rx- X X X X X \ /~ 





Data Bytc#l (D2-D0) 


Atk 


|^ Daia Byte #2 <D7-Dm 






Ack Sim. 

— ►U — »U — : 1 








Fiqure23 / 


i 2 c re£da§ 


SEQUENCE 





Following the Start Pulse, the Sfeve De^ip6 Aijdre^ the Read/Write bit (a zero, 
indicating a write) and the Acknowledge bit; the nexT^yte is the least significant byte of 
the address to be accessed, followed by its Acknowledge bit. This is then followed by a 
byte containing the most significant address byte, followed by its Acknowledge bit. 
Then a Stop bit indicates the eno of the address only write access. 

Next the read data access will/ be performed beginning with the Start Pulse, the Slave 
Device Address, the ReadA/Vrite bit (a one, indicating a read) and the Acknowledge bit; 
Then the next 8-bits will be thfe read data driven out by the AC/DC Pre-Amp associated 
with the address indicated by the two address bytes. Subsequent read data bytes will 
correspond to the next increment address locations. 



3.3 I 2 C IC ADDRESS 

The slave address of the I/M1253 is 5D. 
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3.4 l 2 C AC/DC PRE-AMP ADDRESS MAP 

3.4.1 ROM, RAM AND REGISTERS ADDRESSED BY l 2 C 




2DC 



COLOR CHARACTER ROM 



FOUR-COLOR CHARACTER ROM 
(2 planes) 



PAGE RAM 

FRAME CONTROL REGISTERS 
PA INTERFACE REGISTERS 

COLOR ATTR. TABLE: COLOR1 
OLOR ATTR. TABLE: COLOR2 
OLOR ATTR. TABLE: EF 

FOUR-COLOR ATTR. TABLE: COLOR1 
FOUR-COLOR ATTR. TABLE: COLOR2 
FOUR-COLOR ATTR. TABLE: COLOR3 
FOUR-COLOR ATTR. TABLE: COLOR4 
FOUR-COLOR ATTR. TABLE: EF 
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3.4.2 CHARACTER ROM / 



Address 
Range 


R/W 


Description / 


OOOOh - 
2FFFh 


R 


ROM Character Fonts, 192 two-dolor Character Fonts that are Read- 
only. / 

The format of the address is as follows: 

A15-A14: Always zeros. / 

A13-A6: Character value (OOh - BFh are valid values) 

A5-A1 : Row of the characte/ (00h-1 1 h are valid values) 

AO: Low byte of line when a zero. High byte of line when a one. 

The low byte will contain tne first eight pixels of the line with data Bit 0 
corresponding to the left rnost bit in the Character Font line. The high 
byte will contain the lastyfour pixels and data Bits 7-4 are "don't cares". 
Data Bit 3 of the high byte corresponds to the right most pixel in the 
Character Font line. / 


3000h - 
3FFFh 


R 


ROM Character Fonts, 64 four-color Character Fonts that are Read- 
only. / 

The format of the address is as follows: 

A15-A14: Always zeros. 

A13-A6: Character value (CJDh V FFh are valid values) 

A5-A1 : Row of the chaJracrar\(00Kt1 1 h are valid values) 

AO: Low byte offline wlnerr a zVro^Jjigh byte of line when a one. 

The low byte will contain the first eight pixels of the line with data Bit 0 
corresponding ko the left most bit in the Character Font line. The high 
byte will contain the last four pixels and data Bits 7-4 are "don't cares". 
Data Bit 3 of/the high byte corresponds to the right most pixel in the 
Character Font line. 

NOTE: The value of Bit 0 of the Character Font Access Control 
Register (I2C Address 8402h) is a zero, it indicates that the Bit 0 data 
value of the four-color pixels is being accessed via these addresses. 
When the/value of Bit 0 of the Access Control Register is a one, it 
indicates Ahat the Bit 1 data value of the four-color pixel is being 
accessea via these addresses. 


4000h - 
7FFFh 




RESERVED. 
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3.4.3 DISPLAY PAGE RAM 



AG 



Address 
Range 


RAN 


Description / 


8000h - 
81 FF 


RAN 


Display Page RAM Characters. A total of 512 display characters, 
skipped line, end-of-row and end-of-window character codes may be 
supported via this range. / 

To support skipped lines and character attributes a number of special 
case rules are used wraen writing to this range. (Refer to the Display 
Page RAM section of tttis document for more details.) 
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AC 



LM1253 OSD Interface Registers 



Rpni^tpr 




Reset 


D7 D6 


D5 / 


D4 D3 D2 


Dl DO 


ronts-<icoior 


UUUU-Zrrt 




/ PIXEL[7:01 




+ 1 




mmmwmmmmmim pixeuu^i 


Fonts-4color 


3000-3FFE 




/ PIXEU7:01 




+1 




y^^^^^^. ^rS^^^^^ 


PIXEI_ril:81 


Display Page 


8000-83FF 




CHAR_CODEr7v4l or res 


erved 


CHAR_CODEf3:0 


1 or ATTR_CODE 


FRMCTRL1 
FRMCTRL2 


8400 
8401 


10 

80 


PIXELS_PER_UNEf2:0] 


TD 


CDPR D2E 
BUNK PERIOC 


DIE OSE 
>f4:01 


CHAR FONTACC 


8402 


00 








ATTR 


FONT4 


VBLANKDUR 


8403 


10 




/ VBLANK_DURATION[6:0] 


CHARHTCTRL 


8404 


51 


1 CHAR_HEIGHT[7:0] 




BBHLCTRLBO 


8405 


FF 


Rri:0]/ 


B\2:Q] 


G[2:01 ' 


BBHLCTRLB1 


8406 


01 










Rf21 


BBLLCTRLBO 


8407 


00 


Bf2:dl 


Bf2:01 


Gr2:01 


BBLLCTRLB1 


8408 


00 












RR1 


CHSDWCTRLBO 


8409 


00 


er^oi 


Bf2:0] 


Gr2:01 


CHSDWCTRLB1 


840A 


00 
















RC2] 


reserved 


840B 


00 


















ROMSIGCTRL 


840D 


00 
















CRS 


ROMSIGDATABO 


840E 


00 


/ CRCf7:01 


ROMSIGDATAB1 


840F 


00 


/ CRCU5:81 


HSTRT1 


8410 


13 


/ HPOSr7:01 


VSTRT1 


8411 


14 


/ VPOSr7:01 


reserved 


8412 


00 




COLWIDTH1B0 


8414 


00 


/ / \ COU7:01 


COLWIDTH1B1 


8415 


00 


/ / i \ COLri5:81 


COLWIDTH1B2 


8416 


00 


/ / / \ COLr23:161 


COLWIDTH1B3 


8417 


00 


/ \ / \ X ^ COI_r31:241 


HSTRT2 


8418 


56 


1 W HPOSr7:01 


VSTRT2 


8419 


5B / 


VPOS|7:01 


W2STRTADRL 


841A 


00/ 


ADDRf7:01 


W2STRTADRH 


841B 


01/ 
















ADDR[8 
1 


COLWIDTH2B0 


841C 




COLr7:0] 


COLWIDTH2B1 


841D 


00 


COLri5:81 


COLWIDTH2B2 


841E 


po 


COLr23:161 


COLWIDTH2B3 


841F 


00 


COLr31:241 


BISTCONTROL 


8420 


/ 00 


wy$^$$^&w®^m^m^g^@g%m bfail i ben 


BISTADDRO 


8421 


1 00 


ADDR|7:01 


BISTADDR1 


8422 / 


00 












BB 




ADDR[8 
1 


BISTCOMPAREO 


8423 / 


00 


COMPARE DATAr7:01 - 


BISTCOMPARE1 


8424 / 


00 






I COMPARE DATAfll:81 


BISTRE ADO 


8425/ 


00 


READ DATAf7:01 


BISTREAD1 


8426/ 


00 


mmmm^Mmk^mm read dawh*! 
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3.4.5 PRE-AMP INTERFACE REGISTERS 



AG 



2DC 



LM1253 Pre-amp Interface Registers 











/ RGAINF6:0] 


RGAINCTRL 


8430 


60 


KSSBS63JSK 




BGAINCTRL 


8431 


60 




/ BGAINr6:0] 


GGAINCTRL 


8432 


60 




/ GGAINf6:0] . 


CONTRCTRL 


8433 


30 






/ CONTRAST[5:0] 


RBIASCTRL 


8434 


20 






/ RBIASr5:0] 


BBIASCTRL 


8435 


20 






/ BBIASr5:01 


GBIASCTRL 


8436 


20 






/ GBIASr5:01 


BRIGHTCTRL 


8437 


20 






' BRIGHTNESS[5:0] 


DCOFFSET 


8438 


94 


PEDESTALfjflOl 


OSD.CONTTliOl 


DC_OFFSETf2:01 


GLOBALCTRL 


8439 


00 














PS 


BV 


reserved 


843A 


00 




•■■r.-i-r'-.Vj.Trei? 






3:*' ^ - 








PLLFREQRNG 


843E 


16 






IVIGAINri:0] 


IVISTATTi:01 


PFRri:01 


SRTSTCTRL 


843F 


00 


per 


AI(D 


TEE MUX 


;i:0] 


BCE 


SRST 



3.4.6 TWO-COLOR ATTRIBUTE TABLE 



LM1253 Two-£olor Attribute Registers 


ATT2C0n 


8440 + 
(n*4) 




C1R|1:0] 


C1B[2:0] 


C1G[2:0] 


ATT2Cln 


+1 




C2R[0] 


/ C2B|"2:01 


C2G[2:C] |C1R[2] 


Al l2(J2n 


+2 








^ EFf3:01 


C2Rf2:n 


ATT2C3n 


+3 














Two-color display character Attribute Table/. Tbelattnbutes for two-color display 
characters may be written or read yia the fiblljzfwirVq address format: 
A15-A6: Always 1000_0100_01b 
A5-A2: Attribute code (Oh-Fh areAralid values), n 
A1-A0: Determines which of the 8 bytes is to be accessed 

NOTE: In the table, n indicates the attribute number 0<=n<=1 5 

NOTE: When writing, bytes 0 through 2 must be written, in that order. Bytes 0 through 2 
will take effect after byte 2 is written. 

Since byte 3 contains all reserved bits, this byte may be written, but no effect will 
result. 

When reading, it is OK to /ead only one, two, or all three bytes. 
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3.4.7 FOUR-COLOR ATTRIBUTE TABLE 



At 





1253 Four-Color Attribute Registers 


ATT4C0n 


8500 
+(n*8) 


113 


C1R[1:0] 


/ C1B[2:0] 


C1G[2:0] 


ATT4Cln 


+1 




C2Rf01 


/C2Br2:01 






C2Gf2:01 


IC1W21 


ATT4C2n 


+2 








EFf3:01 


C2Rf2:ll 


ATT4C3n 


+3 


















ATT4C4n 


+4 




C3RT1:01 / 


C3Br2:01 


C3Gf2:01 


ATT4C5n 


+5 






/ C4B[2:0] 




C4G[2:01 


C3Rr21 


ATT4C6n 


+6 


irO?!Jir^-.y». 














C4Rf2:ll 


ATT4C7n 


+7 



















Four-color display character Attribute liable. The attributes for four-color display 
characters may be written or read via /he following address format: 
A15-A7: Always 1000_01 01 __0b 
A6-A3: Attribute value (Oh-Fh are vaflid values), n 

A2-A0: Determine which of the six bytes of the attribute is to be accessed. 
" NOTE: In the table, n indicates the attribute number, 0<=n<=15 



written, in that order and bytes 4 to 6 must 
byfa£\2 is written. Bytes 4 through 6 will take 
bits 



NOTE: When writing, bytes 0 top. must 
be written, in that order. 

Bytes 0 through 2 will take e/fect afte 
effect after byte 6 is written. 

Since bytes 5 and 7 contaii/l all reserved bit^tbese bytes may be written, but no 
effect will result. 

When reading, it is OK to /ead only one, two, or all three bytes. 
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3.5 DISPLAY PAGE RAM 

3.5.1 THE OSD WINDOW 

The Display Page RAM contains all of the 8/bit display character codes and their 
associated 4 bit attribute codes, and the special 12 bit page control codes - the row-end, 
skip-line parameters and window-end characters. 

The LM1253 has a distinct advantage over many OSD generators that it allows variable 
size and format windows. The window size is not dictated by a fixed geometry area of 
RAM. Instead, 512 locations of 12 bit wo/ds are allocated in RAM for the definition of 
the windows, with special control codes to define the window size and shape. 

Window width can be any length supported by the number of pixels per line that is 
selected divided by the number of pixels in a character line. It must be remembered that 
OSD characters displayed during the monitor blanking time will not be displayed on the 
screen, so the practical limit to the number of horizontal characters on a line is reduced 
by the number of characters within the horizontal blanking period. 



3.5.2 CHARACTER CODE AND 



"RIBUTE CODE 



Each of the 512 x1 2 bit locations in the page RAM is comprised of an 8 bit character or 
control code, and a 4 bit attribute code: 



CC7 



CC6 



CCS 



CC4 



CC3 



CC2 



CO 



ATT2 



ATTl 



CHARACTER OR CONTROL CODR 



ATTRIBUTE CODE 



ATTO I 



Iwine which of the 254 characters is to be 
ter codes are 02h -FFh. 



Bits 11-4 Character Code/ These 8 bits 
called from the character ROM. Valid Chirac 

Bits 3-0: Attribute code/ These 4 bits adckgssjhe attribute table used to specify 
which of the 16 locations iryRAM specify the colors and enhanced features to be used 
for this particular character. Two separate attribute tables are used, one for 2-color 
characters, the other for 4ycolor characters. 

Each of the characters are stored in sequence in the page RAM. Special codes are 
used between lines to show where one line ends and the next begins, and also to allow 
blank (or 'skipped') lines/to be added between character rows. 



3.5.3 ROW END CODE 

To signify the end of p row of characters, a special 'Row-End (RE) code is used in place 
of a character code. , 



J • 


0 


0 


/ 0 


0 


0 


0 


, i, 


X 


X 




\< / ►!« H 



Bits 11-4 Row-jEnd Code: A special character code of 01 h 
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Bits 3-0: Don't care 

The RE character tells the OSD generator that the^ character codes following must be 
placed on a new row in the displayed window. 



3.5.4 SKIPPED LINE PARAMETERS 

Each displayed row of characters may have un^to 15 skipped (ie bjank) lines beneath it 
in order to allow finer control of the vertical spacing of character rows. (Each skipped 
line is treated as a single auto-height character pixel line, so multiple scan lines may 
actually displayed in order to maintain accurate size relative to the character cell). 

To specify the number of skipped lines, the /first character in each new row of characters 
to be displayed is interpreted differently than the other characters in the row. Instead of 
interpreting the data in the location as ^/character code, the information of the 12 bit 
word is defined as follows: 



J RSV 


RSV 


RSV 


RSV 


su 


SL2 


/SLI 


SU) | ATT 3 


ATT2 


ATTI 


ATTO I 










T M 



NUMBER OF SKIPPED I.TNE5 



■ ATTRIBUTE CODE 



Bits 11-8 



Reserved. 



four bits determine how many blank pixel lines will 
m of display characters and the next row of display 
selected. 



Bits 7-4: Skipped Lines. Thes 
be inserted between the present 
characters. A range of 0-1 5 may J 

Bits 3-0: Attribute code. Th€ 
the addressed 2-Color Attribut 
immediately below the charact^ 
creates the button box. (Refer 1 

Each new line MUST start witbi an SL ctod£, ev&trfr the number of skipped lines to follow 
is zero. An SL code MUST always follow an RE control code. 

An RE code may follow an SL code if several 'transparent' lines are required between 
sections of the window (see example 3 below). In this case, skipped lines of zero 
characters are displayed, causing a break in the window. 



pixels i 
Tabl 
*r may 
the B< 




skipped lines will normally be Color 1 of 
Note that the pixels in the first line 
;erwritten by the pixel override system that 
ation Section for more information). 



3.5.5 WINDOW-END CODE 

To signify the end of the/window, a special 'Window-End (WE) code is used in place of 
a Row-End code. 



WTNDOW-END CODE 



DON'T CARE 



Bits 11-4 Row-End Code: A special character code of OOh 
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Bits 3-0: Don't care / 

The WE control code tells the OSD generator that the character codes following belong 
to another displayed window at the next window location. 

A WE control code may follow normal characters y6r an SL parameter, but never an RE 
control code. 



3.5.6 WRITING TO THE PAGE RAM 

The Display Page RAM can contain up to 512 of the above listed characters and control 
codes. Each character, or control code will consume one of the possible 512 locations. 
For convenience, a single write instruction to bit 3 of the Frame Control Register 
(8400h) can reset the page RAM value to all zero. 

Display Window 1 will also start at the ttrst location (corresponding to the l 2 C address 
8000h). This location must always contain the Skip-Line (SL) parameters associated 
with the first row of Display Window 1. Subsequent locations should contain the 
characters to be displayed on row 1 of Display Window 1 , until the RE character code 
or WE character code is written into the Display Page-RAM. 

The skip-line parameters associated with the next row must always be written to the 
location immediately after the preceding row's row-end character. The only exception to 
this rule is when a window-end character (value OOh) is encountered. It is important to 
note that a row-end character should not precede a window-end character (otherwise 
the window-end character will bp interpreted as the next row's skip-line parameters). 

d the row and the window making it 
r. 



squenc 
same attl 

iress. 




characters is minimized by allowing 
'send in a string as follows: 



Instead, the window-end character will 
unnecessary to precede it with g row-en 

The l 2 C Format for writing a s 
sequential characters with the 

Byte #1 l 2 C Slave A 

Byte #2 - LSB Addres; 

Byte #3 - MSB Address 

Byte #4 - Attribute Table Entry to use for the following characters. 
Byte #5 - First display character, SL parameter, RE or WE control code. 
Byte #6 - Second display character, SL parameter, RE or WE control code. 
Byte #7 - Third display character, SL parameter, RE or WE control code. 



Byte #n - Last display character in this color sequence, SL parameter, RE or WE 
control code to use the associated Attribute Table Entry. 
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2DC 



The Attribute Table Entry (Byte #4, of the above) is 
subsequent display character or SL code written. Tf 
of how the Display Page RAM associates to the acti 



jtomatically associated with each 
following is a graphical example 
On-Screen Display Window #1 . 



EXAMPLE #1 : 

A 3X3 character matrix of yellow characters 
on the screen of all the same color, using 2-co/ 

Actual On-Screen Display of Window #1 : 



a black background is to be displayed 
character codes: 



Notes: 



Every row must begin with an 9>L valu 
will always be associated with/the SL 

Every row except the last 
The character immediately 
row. 



of a Dj 
ter an 




lay Page RAM memory location 8000h 
of Display Window #1 . 

dow must end with an RE character, 
is always the SL value for the next 



The last row in a Display Window must be a WE character. The WE character must 
NOT be preceded by an RE character. 

The entire Display Window may be written in a single l 2 C write sequence because 
the Attribute Table entry (ie the color palette) does not change for the entire Display 
Window. 

The Attribute Table ^ntry that associated with RE and WE characters are "don't 
cares". So in general it is most efficient just to allow them to be the same value as 
the Attribute Table Entry associated with the previous display character. 

The colors of the characters and background can be stored in a single location in the 
2-coIor attribute table, in location ATT1 . 
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Address 


Oh 


1h 


2h 


3h 


4h 


5h 


6h 


7h / 


8h 


9h 


Ah 


Bh 


Ch 


Dh 


Eh 


Attribute 


Att1 


Att1 


Attl 


Att1 


Att1 


Att1 


Att1 


Att1 


Att1 


Att1 


Att1 


Att1 


Att1 


Att1 


Att1 


Contents 


SL'O' 


CA' 


C'B' 


CC 


RE 


sue 


CD' 


t'E 


C'F 


RE 


SL'O' 


C'G' 


C'H' 


CI' 


WE 



KEY: Att„ - Attribute Table Entry. The entir^ Window in this example uses the same 
Attribute Table Entry. 

SL'n' - Skipped Line Parameter *n' 

RE - Row-end Character. 

WE - Window-end Character. 

C'A' - Display Character value of character 'A\ 

In this example, SL is zero, as zero skipped lines are required. 



EXAMPLE #2: 

A 3X3 character matrix of characters onf a black background is to be displayed on the 
screen, using 2-color character codes, k skipped lines are required above and below 
the characters, and between the first ana second displayed character rows: 

Actual On Screen Display of Window E^cafnpl?\#* 
3 skipped lines | 



2 skiooed lines 



3 skiooed lines 



Notes: 
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Every row must begin with an SL value. Display Page RAM memory location 8000h 
will always be associated with the SL of row 0 of Dteplay Window #1 . 

Every row except the last row of a Display Window must end with an RE character. 
The character immediately after an RE characte/ is always the SL value for the next 
row. 

The last row in a Display Window must be a \^E character. The WE character must 
NOT be preceded by an RE character. 

In order to create the skipped lines at the/top of the page, a row of three 'blank' 
transparent characters must be used above the displayed area. In this example, 
these are defined by the 2-color attribute/table entry ATT1. Bit 4 of Frame Control 
Register 1 must be set to indicate that the black color is to be translated as 
transparent (see section 1 Control Register Definitions) 

The top row of characters are yellow op black; in this example, these are defined by 
the 2-color attribute table entry ATT9 

The second and third row of characters are blue on black; in this example, these are 
defined by the 2-color attribute table/entry ATT10 



The contents of the display RAM are as follows: 



Address 


Oh 


1h 


2h 


3h 


4h / 


05h 


06h 


07h 


08h 


09h 


OAh 


Attribute 


Att9 


Atti 


Atti 


Atti 


Atf9 


Att9 


/ATTV 


Att9 


Att9 


Att10 


Att10 


Contents 


SL'3' 


C'J 


C'J 


C'J 




SL'27 




VG'B' 


C'C 


RE 


SL'O' 



Address 


OBh 


OCh 


ODh 


OEh 


OFh ' 


' 10h ~ 


11h 


12h 


13h 


Attribute 


Att10 


Att10 


Att10 


Att10 


Att10 


Att10 


Att10 


Att10 


Att10 


Contents 


CD' 


C'E 


C'F 


RE 


SL'3' 


C'G" 


C'H' 


ct 


WE 



KEY: Att_ - Attribute Tabl£ Entry. The entire Window in this example uses the same 
Attribute Table Entry. 

SL'n' - Skipped Linef Parameter 'n f . 

RE - Row-end Cl/aracter. 

WE - Window-end Character. 

C'J - Display Character value of a blank character 



EXAMPLE #3: 
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Two different length rows of characters a black background are to be displayed on the 
screen, using 2-color character codes. 3 transparent skipped lines are required between 
the character rows: 

Actual On Screen Display of Window Example 



transparent 
character 



3 transparent 
skipped lines 



ABC 



t 



D E F GH 



Notes: 



In order to centralize the /three characters above the five characters on the row 
below, a 'transparent* blai/ik character has been used as the first character on the 
row. 



fnsparent ski 
is been use 




es between the two character rows, a 
in a RE, SL, RE, SL control code 



• In order to create the tn 
row of no characters h 
sequence. 

• In this example, the transparent Ifrtfes and characters are defined by the 2-color 
attribute table entry ATT1 . Bit 4 of Frame Control Register 1 must be set to indicate 
that the black color is jto be translated as transparent (see section 1 Control Register 
Definitions) 

• The top row of characters are yellow on black; in this example, these are defined by 
the 2-color attribute table entry ATT9 

• The second row of characters are blue on black; in this example, these are defined 
by the 2-color attribute table entry ATT10 



The contents of the display RAM are as follows: 
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Address 


Oh 


1h 


06h 


07h 


08h 


09h 


OAh 


09h 


OAh 


Attribute 


Attl 


Attl 


Att9 


Att9 


Att9 


Att9 


Attl i 


'AttIO 


Att10 


Contents 


SL'O' 


C'J 


C'A' 


C*B' 


C'C 


RE 


SL'3' / 


RE 


SL'O' 



AC5 



2DC 



Address 


OBh 


OCh 


ODh 


10h 


11h 


13h 


Attribute 


Att10 


AttIO 


AttIO 


AttIO 


AttIO 


AttIO 


Contents 


CD' 


C'E' 


C'F 


C'G' 


C'H' / 


WE 



NS CONFIDENTIAL/- NOT FOR CUSTOMER US 



2 JULY 99 52 



LM1253 PREAMP+ OSD GENERATOF 
3.6 CONTROL REGISTER DEFINITIONS 



V0.1 



Frame Control Register 1 (l 2 C address 8400h). 

REGISTER NAME: FRMCTRL1 

Bit 7 Bit 0 



RSV 


RSV 


RSV 


TE 


CDPR 


D2E 


DIE 


OsE 



Bit 0: On-Screen Display Enable. The On-Scrrfen Display will be disabled when this bit 
is a zero. When this bit is a one the On-Screen Display will be enabled and Display 
Window 1 will be enabled if Bit 1 of this register is a one; likewise Display Window 2 will 
be enabled if Bit 2 of this register is a one. 

Bit 1: Display Window 1 Enable. When B\fO of this register and this bit are both ones, 
Display Window 1 is enabled. If either Ij/it is a zero, then Display Window 1 will be 
disabled. 

Bit 2: Display Window 2 Enable. When/Bit 0 of this register and this bit are both ones, 
Display Window 2 is enabled. If either bit is a zero, then Display Window 2 will be 
disabled. 

Bit 3: Clear Display Page RAM. Writing a one to this bit will result in setting all of the 
Display Page RAM values to zero. Tl/is bit is automatically cleared after the operation is 
complete. 

Bit 4: Transparent Disable. WherV this bit is a.zer<x a palette color of black (ie color 
palette look-up table value of '000 000 000') In Cblor 1 of the first 8 palette look-up table 
address locations (ie ATT = Oh-70 will be \t(a/s\a$ed JBS transparent, 
one, the color will be translated ap black. 

Bits 7-4: RESERVED. 



When this bit is a 



NS CONFIDENTIAL - NOT FOR CUSTOMER US 



2 JULY 99 



53 



LM1253 PREAMP+ OSD GENERATOR: 
Frame Control R gister 2 (l 2 C address 8401 h). 

REGISTER NAME: FRMCTRL2 

Bit 7 Bit 0 



).1 



AC? 



2DC 



PL2 


PLI 


PLO 


BP4 


BP3 


BP2 


BPI 


BPO /[ 



Bit 4-0: Blinking Period. These five bits set the blinking period of the blinking 
feature., which is determined by multiplying the/ value of these bits by 8, and then 
multiplying the result by the vertical field rate. 

Bits 7-5: Pixels per Line. These three bits determine the number of Pixels per line. 



Bits 7-6: 



Note: the pixels per line must be 
figure below. Note that the m&xi 
resolutions is limited. 



Bits 5-3 Descript 


ion 


/Max Fh 


000b 


512 pixels per I 


ine 


/ 125kHz 


001b 


576 pixels per I 


ine 


/ 125kHz 


010b 


640 pixels per I 


ine 


/ 125kHz 


011b 


704 pixels per I 


ine 1 


' 125kHz 


100b 


768 pixels per I 


ine / 


125kHz 


101b 


832 pixels per I 


ine / 


115kHz 


110b 


896 pixels per I 


ine / 


107kHz 


111b 


960 pixels per I 


ine 


100kHz 


RESERVED. 








ith the PLL lock range as per the 
frequency of the three highest 
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PLLRANGE* 



Ac* 



Max Fh = 125kHz 




-512 
-576 
640 
-704 
-768 
-832 



896 

960 



140 



Figure 24 PLL LOCK RANGES 



Character Font Access Control Register (l 2 C address 8402h). 

REGISTER NAME: CHARFQNTACC 

Bit 7 Bit 0 



RSV 


RSV 


RSV 


RSV 


RSV 


/RSV 


C/A 


Bit 



Bit 0: Four-color pixel /data value Bit indicator. This bit indicates if Bit 0 (when a 
zero) or Bit 1 (when a oneY of the four-color pixel data value is being accessed via I2C 
addresses 3000h - 3FFFn. 
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Bit 1: Character/Attribute Code Indicator. This bit controls what value is read via 

I2C reads of the Display Page RAM (address range 8G00h-81 FFh). When this bit is a 0, 
such reads will return the character code. When this/bit is a 1 , the attribute code will be 
returned. 



Bits 7-2: 



RESERVED. 



Vertical Blank Duration Control Register (l 2 C j&ddress 8403h). 

REGISTER NAME: VBLANKDUR 

Bit 7 Bit 0 



RSV | VB6 


VB5 


VB4 


VBJ 


VB2 


VBI 


VBO 



Bits 6-0: Vertical Blank Duration. These 
signal in numbers of horizontal scan lines. 

Bit 7: RESERVED. 



seven bits set the duration of the VBLANK 



OSD Character Height Control Registc 

REGISTER NAME: CHARHTCTRL 

Bit 7 Bit 0 



(l 2 C address 8404h). 



CH7 


CH6 


CHS 


CH4 


CH3 


CH2 


CHI 


OK) 




Bit 7-0: Character Height: this ifcgistet^et^the^eharacter height according to the 
constant character height mechanism described in section Constant Character Height 
Mechanism. The value programmed in the register is equal to the approximate number 
of OSD height compensated lines required on the screen divided by 4. The value is only 
approximate, due to the approximation used in scaling the characters. 

Example: If approximately 384 OSD lines are required on the screen (regardless of the 
number of image lines) then the Character Height Control Register is programmed with 
the value of 81. 



Button Box Highlight Color 

REGISTER NAME: BBHLCTF 

Bit 15 Bit 8 Bit 7 Bit 0 



gister (EF1) (l 2 C address 8405h-8406h). 
(8406h) BBHLCTRLBO (8405h) 



LB1 



RSV 


RSV 


RSV 


RSV 


RSV 


R£V 


RSV 


R2 


Rl 


R0 



B2 



I Bl I 80 -I 



C2 



Gl 



GO 



Bits 8-0: Button Box hidhlight color. This register indicates the value of Enhanced 
Feature (button box highlight) register EF1 . 

Bits 15-9: RESERVED. 
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Button Box Lowlight Color Register (EF2) (I 2 C address 8407h-8408h). 

REGISTER NAME: BBLLCTRLB1 (8408h) BBLIiCTRLBO (8407h) 

Bit 15 Bit 8 Bit 7 Bit 0 



RSV 



RSV 



RSV 



RSV 



RSV 



RSV 



RSV | R2 



Rl 



RO 



B2 



BO 



G2 



Gl 



GO 



Bits 8-0: Button Box lowlight color. Th\p register indicates the value of Enhanced 
Feature (button box lowlight) register EF2. 

Bits 15-9: RESERVED. 



Heavy Button Box Lowlight / Shadovy /Shading Color Register (EF3) (l 2 C address 
8409h-840Ah). 

REGISTER NAME: CHSDWCTRLB1 /840Ah) CHSDWCTRLBO (8409h) 
Bit 15 Bit 8 Bit 7 Bit 0 



RSV RSV RSV RSV RSV RSV RSV / R2 



RO B2 Bl BO 



G2 



Gl GO 



Bits 8-0: Heavy Button Box lowlight /shadow color. This register indicates the value 
of Enhanced Feature (heavy butto/i box lowligftfc^shadow/shading) register EF3. 

Bits 15-9: RESERVED. 

ROM Signature Control Register (l 2 C adpr96s\840D£). 

REGISTER NAME: ROMSIGQTRL 

Bit 7 Bit 0 



RSV 


RSV 


RSV 


RSV 


RSV 


R£V 


RSV 


CRS 



Bit 0: Calculate ROM Signature. Setting this bit causes the entire ROM to be read, 
sequentially, and a 16 bit uRG calculated over its contents. The residual value from this 
calculation is placed in thd ROM Signature Data register. This bit automatically clears 
itself when the calculation inas been completed. 



Bits 7-1 : 



RESERVE 



ROM Signature Data 

REGISTER NAME 

Bit 15 Bit 8 Bit 7 Bit 0 



Relgister (l 2 C address 840Eh-840Fh). 
ROMSIGDATAB1 (840Fh) ROMSIGDATABO (840Eh) 



II CRC10 CRC9 CRC8 CRC7 CRC6 CRC5 CRC4 | CRO | CRC2 | CRCI CRCO 



CRCI5 CRCI 4 CRCI 3 | CRCI 2 CR< : 



Bits 15-0: ROM Signature Data. This register indicates the residual value from the 
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AC 



2DC 



CRC calculation. Devices containing ROMs with ^different programming will give 
different signatures. Devices with the same ROM /programming will give the same 
signature. 



Display Window 1 Horizontal Pixel Start Location Register (l 2 C address 841 Oh). 

REGISTER NAME: HSTRT1 (841 Oh) 

Bit 7 Bit 0 



1H7 


IH6 


IH.S 


1H4 


IH3 


1H2 


1H1 


1H0 



Bit 7-0: Display Window 1 Horizontal^ Pixel Start Location. These seven bits 
determine the starting horizontal pixel location, which is determined by multiplying the 
value of these bits by 4 and adding 30pixels. Due to pipeline delays, the first usable 
location for the OSD window is approx 42 pixels to the right of the horizontal flyback 
pulse. For this reason, the display start/location must be programmed with a number 
larger than 2, otherwise improper operation may occur. 

Display Window 1 Vertical Pixel Start Location Register (l 2 C address 841 1h). 

REGISTER NAME: VSTRT1 (841 1 h/ 

Bit 7 Bit 0 / 



IV7 


1V6 


1V5 


1V4 


1V3 


IV2 


IVi 


IVO 



Bit 7-0: Display Window 1/ Vertical IPixeK Start Location. These eight bits 
determine the starting vertical pixel locatiotyln constant height character lines, which is 
determined by multiplying the value of ibesejDit§- b y 2. (Note, each character line is 
treated as a single auto-height character pixel line, so multiple scan lines may actually 
be displayed in order to maintain accurate position relative to the character cell size - 
see section Constant Character Height Mechanism). 

Display Window 1 Column Width Control Register (l 2 C address 8414h-8417h). 

REGISTER NAME: COLWIDTH1B3 (841 7h) COLWIDTH1B2 (841 6h) COLWIDTH1B1 
(8415h) COLWIDTH1B0 (§414h) 
Bit 31 Bit 16 

COL3I | COL30 COL29 COL28 COL27 COL26 | COL25~ COL24 COL23 COL22 COL2I COL20 COLI9 COL18 CRC 1 7 COL16] ■ 



Bit 15 Bit 0 



COLI5 


COLI4 


COLI3 


COL12 


C9LII 


COL 10 


COL9 


COL 8 


COL 7 


COL 6 


COL 5 


COL 4 


COL 3 


COL 2 


COL 1 


COLO 



Bits 31-0: Display Window 1 Column Width 2x Enable Bits. These thirty-two bits 
correspond to columns 31-0 of Display Window 1, respectively. A value of zero 
indicates the column /will have normal width (12 pixels). A value of one indicates the 
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column will be twice as wide as normal (24 pixels). /For the double wide case, each 
Character Font pixel location will be displayed twice/in two consecutive horizontal pixel 
locations. 

The user should note that if more than 32 display/characters are programmed to reside 
on a row, then all display characters after the fiijst thirty-two will have normal width (12 
pixels). 



Display Window 2 Horizontal Pixel Start Location Register (l 2 C address 841 8h). 

REGISTER NAME: HSTRT2 (841 8h) 

Bit 7 Bit 0 



2H7 


2H6 


2H5 


2H4 


2H3 


2H2 


2HI 


2H0/ 



Bit 7-0: Display Window 2 Horizontal Pixel Start Location. These seven bits 
determine the starting horizontal pixel/location, which is determined by multiplying the 
value of these bits by 4. 

Display Window 2 Vertical Pixel Start Location Register (l 2 C address 841 9h). 

REGISTER NAME: VSTRT2 (841 /h) 
Bit 7 Bit 0 



2V7 


2V6 


2V5 


2V4 


2V3 


2V2 


/ 2VI 


2VO 




Bit 7-0: Display Window/ 2 Vertical Pixel Start Location. These eight bits 
determine the starting vertical/pixel location in constant height character lines, which is 
determined by multiplying the value of these bits by 2. (Note, each character line is 
treated as a single auto-heidnt character pixel line, so multiple scan lines may actually 
be displayed in order to maintain accurate position relative to the character cell size - 
see section Constant Character Height Mechanism). 



Display Window 2 Starti/ig Address in the Display Page RAM (l 2 C address 841 Ah 
841 Bh). 

REGISTER NAME: W2#TRTADRH (841 Bh) W2STRTADRL (841 Ah) 

Bit 15 Bit 8 Bit 7 Bit. 

I I 



RSV 



RSV 



RSV 



RSV 



ksv 



RSV RSV 2ad8 2ad7 2ad6 2ad5 



2a<U 2ad2 2adl 2adO 



Bits 8-0: Display/Window 2's Starting Address in the Display Page RAM. This 
register determines the starting address of Display Window 2 in the Display Page RAM. 
This first address Iqcation will always contain the SL code for the first row of Display 
Window 2. 



Bits 7-5: 



RESERVED. 
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Display Window 2 Column Width Control Registei/(I 2 C address 841Ch-841 Fh). 

REGISTER NAME: COLWIDTH2B3 (841 Fh) COLVVIDTH2B2 (841 Eh) COLWIDTH2B1 
(841 Dh) COLWIDTH2B0 (841 Ch) 

Bit 31 Bit 24 Bit 23 Bit 16 



COL3I 


COUO 


COL29 


COL28 


COL27 


COL26 


COL25 


COL24 


col/* 


COL22 


COL2I 


COL20 


COLI9 


COL 18 


CRCI7 


COL 16 


Bit 15 


Bit 8 


Bit 7 BitO / 


COL 15 


COLI4 


COLI3 


COLI2 


COL1I 


COL10 


COL9 


COL 8 


y£oL7 


COL 6 


COL 5 


COL 4 


COL 3 


COL 2 


COL 1 


COLO 



Bits 31-0: Display Window 2 Column Width 2x Enable Bits. These thirty-two bits 
correspond to columns 31-0 of Display Window 2, respectively. A value of zero 
indicates the column will have normal width (12 pixels). A value of one indicates the 
column will be twice as wide as normafl (24 pixels). For the double wide case, each 
Character Font pixel location will be displayed twice, in two consecutive horizontal pixel 
locations. 

The user should note that if more than 32 display characters are programmed to reside 
on a row, then all display character^ after the first thirty-two will have normal width (12 
pixels). 

Built In Self Test Control Register (1 2 C address 8420h). 

REGISTER NAME: BISTCONTf^OL (842/fh) 
Bit 7 Bit 0 



RSV 



RSV 



I 



RSV 



RSV 



RSV 



RSV/ 



BFAIL 




Bit 0: BIST Enable (BEN). Setting this bit causes the RAM built-in self test to be 
performed. This bit automatically clears itself when the test has completed. 

Bit 1 : BIST Fail (BFAIL). This bit indicates the results of the RAM built-in self test. After 
completion of the test, a 1 \p this bit indicates a failure, and a 0 indicates success. 

Bit 7-2: Reserved 



Built In Self Test Address Register (l 2 C address 8421-8422h). 
REGISTER NAME: BISTADDR1 (8422h) BISTADDRO (8421 h) 



Bit 15 Bit 8 Bit 7 Bi 


ft 0 




RSV 


RSV 


RSV 


RSV / 


RSV 


RSV 


RSV 


ADDR8 


ADDR7 


ADDR6 


ADDR5 


ADDR4 


ADDRJ 


ADDR2 


ADDRI 


ADDRO 



Bits 8-0: Address (/YDDR). These bits indicate address of the first failing location 
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LM1 253PREAMP+ OSD GENERATOR: V0.1 
Reserved 
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RAM BIST Compare Data Register (8423-8424) , 

REGISTER NAME: BISTCOMPARE1 (8424h) b/sTCOMPAREO (8423h) 

Bit 15 Bit 8 Bit 7 BitO 



RSV 


RSV 


RSV 


RSV 


CDI I 


CDIO 


CD9 


CD 8 


CD/7 


CD 6 


CD 5 


CD 4 


CD 3- 


CD 2 


CD 1 


CDO 



Bits 11-0: COMPARE DATA. These bits indicate the data that was expected to be read 
from the first failing address. 

RAM BIST Read Data Register (8425-8426) 

REGISTER NAME: BISTREAD1 (8426h/ BISTREADO (8425h) 

Bit 15 Bit 8 Bit 7 BitO 



RSV 


RSV 


RSV 


RSV 


RDII 


RD10 


RD9 


/rdh 


RD"7 


RD6 


RD5 


RD4 


RD 3 


RD2 


RD 1 


RDO 



Bits 1 1-0: READ DATA. These bits i/ldicate the data that was actually read from the 
first failing address. . ^ 

r\ 

3.6.1 PRE-AMP INTERFACE REGISTERS/ A 
Red Channel Gain Control Register (l 2 C aao"res4-S43i 

REGISTER NAME: RGAINCTP/L (8430h) 

Bit 7 Bit 0 



J430h). 



RSV 


RG6 


RG5 


RG4 


RG3 


RCjt 


RGI 


RGO 



Bits 6-0: Red Channel Gain Control. These seven bits determine the gain for the 
Red Channel. 
Bit 7: RESERVED. 



Blue Channel Gain Control Register (l 2 C address 8431 h). 

REGISTER NAME: BGa/nCTRL (8431 h) 

Bit 7 Bit 0 

RSV BG6 BG5 BG4 BG3 ~BG2 | BGI 



BOO 



Bits 6-0: Blue Channel Gain Control. These seven bits determine the gain for the 
Blue Channel. 

Bit 7: RESERVED. 
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Gre n Channel Gain C ntrol Register (l 2 C address jB432h). 

REGISTER NAME: GGAINCTRL (8432h) 

Bit 7 Bit 0 



AO 



RSV 


GG6 


GG5 


GG4 


GG3 


GG2 


GGI 


GGO 



Bits 6-0: Green Channel Gain Control. The^se seven bits determine the gain for the 
Green Channel. 

Bit 7: RESERVED. 

Contrast Control Register (l 2 C address 8433h). 

REGISTER NAME: CONTRCTRL (8433h) 

Bit 7 Bit 0 ' 



RSV 


RSV 


CG.S 


CG4 


CG3 


CG2 


CGI 


COT) 



Bits 5-0: Contrast Gain Control, 
three channels. 



"hese six bits determine the overall gain of all 



Bits 7-6: 



RESERVED. 



Red Bias Clamp Pulse Amplitude? Control Register (l 2 C address 8434h). 

REGISTER NAME: RBIASCTRL/8434h) 

Bit 7 Bit 0 



RSV RSV RC5 RC4 RC3 RC2 I RC 




Bits 5-0: Red Channel B/as Clamp Pulse Amplitude Control, 
determine the bias clamp value for its pulse amplitude. 

Bits 7-6: RESERVED. 



These six bits 



Blue Bias Clamp Pulse Amplitude Control Register (l 2 C address 8435 h). 

REGISTER NAME: BBIA£CTRL (8435h) 
Bit 7 Bit 0 



RSV 



RSV BC5 I BC4 



EE 



BC2 



BCI 



BCO 



Bits 5-0: Blue Channel Bias Clamp Pulse Amplitude Control, 
determine the bias clamp value for its pulse amplitude. 

Bits 7-6: RESERVED. 



These six bits 
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Green Bias Clamp Pulse Amplitude Control Register/(I 2 C address 8436h) 

REGISTER NAME: GBIASCTRL (8436h) 

Bit 7 Bit 0 



AC 



^DC 



RSV 


RSV 


GO 


GC4 


GO 


GC2 


GCI 


GCO 



Bits 5-0: Green Channel Bias Clamp Pulse Amplitude Control, 
determine the bias clamp value for its pulse amplitude. 

Bits 7-6: RESERVED. 



These six bits 



Brightness Amplitude Control Register (l 2 C ^ddress 8437h). 

REGISTER NAME: BRIGHTCTRL (8437h) 
Bit 7 Bit 0 



RSV 


RSV 


BA5 


BA4 


BA3 


BA2 


BAI 


BAO 



Bits 5-0: Brightness Amplitude Contro/. These six bits determine the amplitude of 
brightness for all three channels. 

Bits 7-6: RESERVED. 



DC Offset and OSD Contrast Control Register (l 2 C address 8438h). 
REGISTER NAME: DCOFFSET (8438h) 



Bit 7 Bit C 


> / 


BP2 


BPI 


BPO 


OSD 
CI 


OSD 

CO 


DC2 


DO / 


DCO J 



Bits 2-0: DC Offset Control. Tj^ese trtree bits determine the active video DC offset 
to all three channels. 

Bits 4-3: OSD Contrast. Thea(e two bits determine the OSD contrast. 

Bits 7-5: Blanking pedestal. /These three bits determine the blanking pedestal offset 
for all three channels. 



Global Video Control Register (l 2 C address 8439h). 

REGISTER NAME: GLOBALyCTRL (8439h) 

Bit 7 Bit 0 



RSV 


RSV 


RSV 


RSV 


RSV 


/rsv 


PS 


BV 



Bit 0: Blank Video. Whem this bit is a one, blank the video output. When this bit is a 
zero allow normal video out. 

Bit 1 : Power Save. When this bit is a one, shut down the analog circuits to support 
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sleep mode. When this bit is a zero enable the analog/circuits for normal operation 
Bits 7-2: RESERVED. 



PLL Frequency Range Control Register (l 2 C addi^ess 843Eh). 

REGISTER NAME: PLLFREQRNG (843Eh) 

Bit 7 Bit 0 



RSV 


RSV 


IV1G1 


IV1G0 


IVS1 


IVSO 


PFRI 


PFRO 



Bit 1-0: PLL Frequency Range Control. Thesfe bits assist the PLL in locking to the 
desired pixel frequency. They are set based upon the desired pixel frequency range as 
follows: 

00b if desired OSD pixel frequency is between 6MHz and 12MHz 
01b if desired OSD pixel frequency is between 12MHz and 24MHz 
1 0b if desired OSD pixel frequency is between 24MHz and 48MHz 
11b if desired OSD pixel frequency is between 48MHz and 96MHz 



Bits 3-2: IVISTAT. These bits control the minimum current of the V to I block of the PLL. 
The normal value of these bits is 01 . Thes^witl not normally be altered by the user. 



Bits 5-4: IVIGAIN. These bits control tt 
value of these bits is 01. These will not 



I gain of the V to I block of the PLL. The normal 
tormall\\be altered by the user. 



The PLL range shgould be set according ^tn^tafcrte below: 



PIXEL MODE 


RANGE 0 / 


RANGE 1 


RANGE 2 


RANGE 3 


512 


20-38 / 


36-48 


46-95 


92-125 


576 


20-22 / 


20-42 


40-84 


81-125 


640 


NA / 


20-39 


37-76 


73-125 


704 


NA / 


20-35 


33-69 


66-125 


768 


NA / 


20-32 


30-64 


61-125 


832 


NA / 


20-30 


28-58 


55-115 


896 


NA / 


20-28 


26-54 


52-107 


960 


na/ 


20-26 


24-50 


48-100 



As IVIGAIN and IVISTAT afre not normally changed by the user, the PLL Frequency 
Control Register should normally be written with the following values, depending upon 
the range of operation required: 
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AG 



2DC 



RANGE 0 


RANGE 1 


RANGE 2 


RANGE 3 


14h 


15h 


f6h 


17h 



Software Reset and Test Control Register (l 2 C ^ddress 843Fh). 

REGISTER NAME: SRTSTCTRL (843Fh) 
Bit 7 Bit 0 



PCT 


AID 


TEE 


MUXI 


MUXO 


BCE 


RSV 


SRST 



Bit 0: Software Reset. Setting this bit causes a software reset. All registers (except this 
one) are loaded with their default values./ All operations currently in progress are 
aborted (except for I2C transactions). This/bit automatically clears itself when the reset 
has been completed. 

Bit 1 : Reserved 

Bit 2: Bypass Clock Enable. Setting this bit deselects the PLL as the source of the pixel 
clock, and selects the ABL input as the ^ource of the pixel clock. 

Bits 4-3: Multiplexed Output Select (MpX). Sejttiag these bits selects which signal will 
be routed to the SCL output when test/mode is enabled. 




00 selects static LOW output 

01 selects Pixel Clock from PLL 

10 selects POWERGOOD signal from Power Quality Monitor 

1 1 selects Horizontal rate feedback signal from PLL 



Bit 5: Test Enable Enable. 
Test Enable input. 



Setting this bit enables the CLAMP input to be used as a 



Bit 6: Auto Increment Disable. Setting this bit disables the automatic address increment 
feature of the I2C register access protocol. With this bit set, any I2C register may be 
continuously read or written witnout sending its address between register accesses. 

Bit 7: Parallel Channel Test. Setting this bit causes the Red channel controls to apply to 
the Blue and Green channel's, enabling ramp testing to be done in parallel on all 3 
channels. 



3.6.2 ATTRIBUTE TABLE AND ENHANCED FEATURES 

Each display character and SL in the Display Page RAM will have a 4-bit Attribute Table 
entry associated with it. /The user should note that two-color display characters and 
four-color display characters use two different Attribute Tables, effectively providing 16 
attributes for two-color pisplay characters and 16 attributes for four-color display 
characters. 
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For two-color characters the attribute contains the code for the 9-bit foreground color 
(Color 2), the code for the 9-bit background colo/ (Color 1), and the character's 
enhanced features (Button Box, Blinking, Heavy Box/Shadowing, bordering, etc.). 

For four-color characters the attribute contains theycode for the 9-bit Color 1, the code 
for the 9-bit Color 2, the code for the 9-bit Color 3, /he code for the 9-bit Color 4 and the 
character's enhanced features (Button Box, Blinkir/g, Heavy Box, Shadowing, bordering, 
etc.). 

3.6.3 TWO-COLOR ATTRIBUTE FORMAT 

REGISTER NAME: ATT2C3n (8443h +(n*4)),^TT2C2n (8442h +(n*4)), 
where n = attribute code 

Bit 31 Bit 24 Bit 23 Bit 16 



I RSV I RSV 


RSV RSV I RSV I RSV I RSV 


RSV 


R&V RSV EFB3 | EFB2 


EFB1 EFBO 


C2R2 


C2R1 


REGISTER NAME: ATT2C1 n (8441 h 
where n = attribute code 

Bit 15 Bit 8 Bit 7 Bit 0 


+(n*' 


f)), ATT2C0n (8440h 


+(n*4)), 






I C2R0 C2B2 


C2B1 C2B0 C2G2 C2G1 I C2G0 


C1R2/ 


C1R1 C10T\| C1B2 | C1B1 


C1B0 C1G2 


C1G1 


C1G0 



Bits 8-0: Color 1 . These nine bits indicate the val 
1 . This is considered to be the background color 
corresponding pixel data bit is a zero. 




he color to be displayed as color 
yed when the 



Bits 17-9: Color 2. These nine bits indicate the value of the color to be displayed as 
color 2. This is considered to be the fc/reground color and is displayed when the 
corresponding pixel data bit is a one. 



Bits 21-18: Enhanced Feature Bits. The enhanced features are determined as follows: 
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Bits 21-18 Description 

0000b Normal (no enhanced features enabled). 

0001b Blinking. 

0010b Shadowing. 

0011b Bordering. 

01XXb RESERVED. 

1000b Raised Box. 

1001b Blinking and Raised Bpx. 

1010b Depressed Box. 

1011b Blinking and Depressed Box. 

1 1 00b Heavy Raised Bo> 

1101b Blinking and Heavy Raised Box. 

1 1 10b Heavy Depressed Box. 

1111b Blinking and Heavy Depressed Box. 



2DC 



Bits 31-24: Reserved 



NS CONFIDENTIAL - 



IOT FOR CUSTOMER US 



2 JULY 99 67 



LM1253 PREAMP+ OSD GENERATqA: V0.1 
3.6.4 FOUR-COLOR ATTRIBUTE FORMAT 

REGISTER NAME: ATT4C7n (8507h +(n*4)), ATTAjt6n (8506h +(n*4)) f 
where n = attribute cod 

Bit 63 Bit 56 Bit 55 Bit 48 



AG 



2DC 



I RSV I RSV I 



RSV 



RSV 



RSV 



RSV 



RSV I RSV I RSV 



r RSV 



RSV 



RSV 



RSV I RSV I C4R2 C4R1 



REGISTER NAME: ATT4C5n (8505h +(n*4)), f TT4C4n (8504h +(n*4)), 
where n = attribute code 

Bit 47 Bit 40 Bit 39 Bit 32 



C382 


C3B1 


C380 


C3G2 


C3G1 


C3G0 



REGISTER NAME: ATT4C3n (8503h +(n*y4)), ATT4C2n (8502h +(n*4)), 
where n = attribute code 

Bit 31 Bit 24 Bit 23 Bit 1 6 



RSV 


RSV 


RSV RSV RSV 


RSV RSV RSiiV I RSV 


I RSV 


EFB3 


EFB2 EFB1 EFBO C2R2 


C2R1 


REGISTER NAME: ATT4C1 n (8501 h i(n*4))y^ 
where n = attribute code / / 

Bit 15 Bit 8 Bit 7 Bit 0 / / 


TT4C0n (8500h +(n*4)), 




I C2R0 


C2B2 


C2B1 C2B0 C2G2 


C2G1 C2G0/ C1R2 C1R1 / 


f GIRO 


C1B2X* 


C1B1 I C1B0 I C1G2 j C1G1 


C1G0 



Bits 8-0: Color 1. These nine bits indicate the value of the color to be displayed as 
colorl. This is considered to bp the background color and is displayed when the 
corresponding pixel data bit is OOt 

Bits 17-9: Color 2. These nine /bits indicate the value of the color to be displayed as 
color2. This is displayed when trie corresponding pixel data bit is 01b 

Bits 21-18: Enhanced Feature pits. The enhanced features are determined as follows: 
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Bits 21-18 Description 

0000b Normal (no enhanced features enabled). 

0001b Blinking. 

001 Xb RESERVED. 

01XXb RESERVED. 

1 000b Raised Box. 

1001b Blinking and RaisoG Box. 

1 01 Ob Depressed Box. 

1011b Blinking and Depressed Box. 

1 100b Heavy Raised pox. 

1101b Blinking and bfeavy Raised Box. 

1 1 1 0b Heavy Depressed Box. 

1111b Blinking ana Heavy Depressed Box. 



Bits 40-32: Color3. These nine bits/ indicate the value of the color to be displayed as 
color3. This is displayed when the aorrespondin<fhixel data bit is 10b. 

Bits 49-41: Color4. These nine bi/s indicate (hd \^ue of the color to be displayed as 
color4. This is displayed when theycorresponyhraW^Tdata bit is 11b. 

Bits 63-50: RESERVED. 
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3.6.5 ATTRIBUTE TABLES TO l 2 C ADDRESS 





Two-color 

Attrihi ito TVihl*^ 


Four-color 
'Attribute Table 


Attribute 

V CllUtJ 


l 2 C Address / 


l z C Address 




8440h-8443h / 


8500h-8507h 


UUU 1 u 


R444h-R447hf 


R^ORh-RSOFh 


UU 1 uu 


R44Rh-R44R!h 


R^10h-R517h 


nni 1 h 

UU I I u 


R44nh-R44Fh 

OH-Hvl rOH4n 1 


RR1 Rh-R^1 Fh 

OJ 1 Ol 1 OO 1 II 1 








U I uuu 


OHiJUi ruftjoi i 


R^POh-R^^h 

UJ^UI 1 Kj^J^L i 1 1 


U I U I u 


R4R4h-»4^7h 


R^PRh-R^PFh 


U I I uu 


ft4RRh-/ft4RRh / 


r R^^nh-RR^7h 


ni 1 1 h 


R4RHin-R4RFh / 


RfiRRh-R^Fh 

F — 






/ \ ^ 


1 nnnh 

I uuuu 


R4fifih-R46^h 


8540h-8547h 


I UU 1 u 


R4ffi4h-R4R7h 


R^4fih-R^4Fh 


1 U 1 uu 


R4/fiRh-R4fiRh 


RS^0h-R557h 

\J \J %J\J \ 1 VJww III 


IU 1 IU 


flAfinh-R4fiFh 

OrtUvl 1 OHUn 1 


R^Rh-fl^Fh 








1100b 


/8470h-8473h 


8560h-8567h 


1101b I 


8474h-8477h 


8568h-856Fh 


1110b j 


8478h-847Bh 


8570h-8577h 


1111b / 


847Ch-847Fh 


8578h-857Fh 









3.6.6 BUTTON BOX FORMATION: 

The value of the most Significant Enhanced Feature Bit (EFB3) determines when to 
draw the left, right, bottom and top sides of a Box. EFB1 denotes whether a box is 
raised or depressed, and EFB2 denotes whether the box is normal or 'heavy'. For 



NS CONFIDENTIAL f- NOT FOR CUSTOMER US 



2 JULY 99 70 



♦ 



2DC 



LM1253 PREAMP+ OSD GENERATOR: V0.1 

normal boxes, the lowlight color is determined by the color code stored in the register 
EF2. For the heavy box feature, the lowlight is determined by color code stored in 
register EF3. 

Boxes are created by a 'pixel override* system that overwrites character cell pixel 
information with either the highlight color (EF1) pr low light shadow (EF2 or EF3) of the 
box. Only the top pixel line of the character an^J the right edge of the character can be 
overwritten by the pixel override system. 

To form a complete box, the left hand edge ot a box is created by overwriting the pixels 
in the right most column of the preceding character to one being enclosed by the box. 

The bottom edge of a box is created by eit 

1. overwriting the pixels in the top line/of the character below the character being 
enclosed by the box. 

Or: 

2. overwriting the pixels in the top line of the skipped lines below, in the case where 
skip lines are present below a boxera character. 



Note: color selection EF2 or EF3 depends upon whether EFB2 is zero (EF2) or 1 (EF3). 
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Figure 25 / BUTTON BOX CONSTRUCTION (NO SKIP LINES) 
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CASE: '0110' 


, I / , 


s 

_!__ 


CASE: '0111' 




CHAR CELL 



BUTTON BOX CONSTRUCTION (WITH SKIP LINES) 
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Some minor limitations result from the above box formation methodology: 

• No box may use the left most display character irt the Display Window, or it will have 
no left side of the Box. To create a box around/the left most displayed character, a 
transparent 'blank' character must be used fn the first character position. This 
character will not be visible on the screen, but Allows the formation of the box. 




aracters on the bottom row, if a box is 
in order to accommodate the bottom 



• At least one skip line must be used beneath 
required around any characters on this ro 
edge of the box. 

• Skipped lines cannot be used within a box Covering several rows 

• Irregular shaped boxes, (ie other than rectangular), may have some missing edges. 

3.6.7 OPERATION OF THE SHADOW FEATURE 

BIT 11/ BITO 

LINE 0 



LINE17 



Figure 27 OPERATION OF THE SHADOW FEATURE 
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3.6.8 OPERATION OF THE BORDERING FEATURE 

Borders are created in a similar manner to the shadows, using the pixel override system 
to over write pixel data with a pixel color set by/tF3. 

Because the shadowing relies upon information about the pixels surrounding any given 
pixel, the bordering system may not operate correctly for pixels in line 0, Iine17, and 
column 0 and column 11. / 

3.7 CONSTANT CHARACTER HEIGHT MECHANISM 

The CRT monitor scan circuits ensure tl/at the height of the displayed image remains 
the constant, and so the physical height of a single displayed pixel row will decrease as 
the total number of vertical image lines increases. If the OSD character matrix has a 
fixed number of lines, C, (where C=18), then the character height will reduce as the 
number of scan lines increase, assuming a constant image height. To prevent this, the 
OSD generator repeats some of the lines in the OSD character in order to maintain a 
constant height. / 

The constant character height mechanism detects when interlace mode is being used 
and compensates to ensure the ycharacter height remains the same as for non- 
interlaced formats. / /"\ 



3.8 DISPLAY WINDOW1 TO DISPLA\^fl^ SPACING 

There is no required vertical Spacing between Display Window 1 and Display Window 2, 
but they should not overlap. / 

There must be a two character horizontal space between Display Window 1 and Display 
Window 2 for proper operation of both windows or undefined results may occur. 

4 EVALUATION QHARACTER FONTS 

The preliminary character font for evaluation of the LM1253 is shown in the figures 
below. / 

Also note that the first two character codes of the two color font (OOh and 01 h) are 
reserved for the Window End (WE) and Row End (RE) codes respectively. 
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Ifsilfinil 
161 JO] 



mm 



I3JIS1 



1511 0 



mm 



IWIIBi 



iMllISa 



